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(54) EXHAUST EMISSION CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 



PROBLEM TO BE SOLVED: To execute a reviving process for 
the SOx absorbing agent at an appropriate time in an exhaust 
emission control device comprising an SOx absorbing agent 
upstream of an NOx catalyst. 

SOLUTION: An SOx sensor 24 and an NOx catalyst 20 are 
provided downstream of an SOx absorbing agent 1 7. At the time 
of rich spike immediately after reviving the SOx absorbing agent 
1 7, the SOx concentration in the exhaust gas downstream of 
the SOx absorbing agent 17 is detected by the SOx sensor 24. 
Based on the size of the SOx concentration, the state (degree) 
of the thermal deterioration of the SOx absorbing agent 1 7 is 
judged so that frequency of reviving the SOx absorbing agent 
17 is increased according to the progress of the thermal 
deterioration. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (b) The SOx absorbent which emits SOx absorbed when the oxygen density of the exhaust gas - 
which absorbs SOx and flows when the air- fuel ratio of the exhaust gas which is arranged in the flueway of 
the internal combustion engine in which lean combustion is possible, and flows is Lean was low, (b) The 
NOx absorbent which emits NOx absorbed when the oxygen density of the exhaust gas which absorbs NOx 
and flows when the air- fuel ratio of the exhaust gas which is arranged in said down-stream flueway and 
flows rather than said SOx absorbent is Lean was low, An exhaust air Air Fuel Ratio Control means to 
control the air-fuel ratio of exhaust gas that absorption and bleedoff of NOx in said NOx absorbent should 
be controlled, (Ha) (d) In the exhaust emission control device of the internal combustion engine having a 
playback means to reduce the oxygen density of exhaust gas in order to make SOx emit from said SOx 
absorbent and to reproduce a SOx absorbent (e) A SOx concentration detection means by which said 
exhaust air Air Fuel Ratio Control means detects the SOx concentration of exhaust gas [ in / for the air- fuel 
ratio of exhaust gas / the lower stream of a river of SUTOIKI or said SOx absorbent when controlling 
richly ], (**) A degradation judging means to judge the condition of degradation of said SOx absorbent 
based on the SOx concentration of the exhaust gas detected with said SOx concentration detection means, 
(g) Exhaust emission control device of the internal combustion engine characterized by having a playback 
frequency modification means to change the playback frequency of the SOx absorbent by said playback 
means according to the condition of degradation of the SOx absorbent judged by said degradation judging 
means. 

[Claim 2] The degradation judging of the SOx absorbent by said degradation judging means is the exhaust 
emission control device of the internal combustion engine according to claim 1 characterized by performing 
at a stage near immediately after playback termination of a SOx absorbent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device which can purify 
nitrogen oxides (NOx) from the exhaust gas discharged by the internal combustion engine in which lean 
combustion is possible. 
[0002] 

[Description of the Prior Art] As an exhaust emission control device which purifies NOx from the exhaust 
gas discharged by the internal combustion engine in which lean combustion is possible, there is a NOx 
absorbent represented by the occlusion reduction type NOx catalyst. A NOx absorbent absorbs NOx, when 
the air- fuel ratio of inflow exhaust gas is Lean (namely, under a hyperoxia ambient atmosphere). Emit NOx 
absorbed when the oxygen density of inflow exhaust gas fell, and the occlusion reduction type NOx catalyst 
which is a kind of this NOx absorbent It is the catalyst which emits NOx which absorbed NOx when the air- 
fuel ratio of inflow exhaust gas was Lean (namely, under a hyperoxia ambient atmosphere), and was 
absorbed when the oxygen density of inflow exhaust gas fell, and returns to N2. 

[0003] If this occlusion reduction type NOx catalyst (it may only be hereafter called a catalyst or a NOx 
catalyst) is arranged to the flueway of the internal combustion engine in which lean combustion is possible 
When the exhaust gas of the Lean air- fuel ratio flows, NOx in exhaust gas is absorbed by the catalyst. When 
the exhaust gas of SUTOIKI (theoretical air fuel ratio) or a rich air- fuel ratio flows, NOx absorbed by the 
catalyst is emitted as N02, and it is further returned to N2 by reduction components, such as HC in exhaust 
gas, and CO, namely, NOx is purified. 

[0004] By the way, if sulfur content is contained in the fuel for an internal combustion engine and a fuel is 
generally burned with an internal combustion engine, the sulfur content in a fuel will burn and sulfur oxides 
(SOx), such as S02 and S03, will be generated. Since said occlusion reduction type NOx catalyst absorbs 
SOx in exhaust gas by the same mechanism as performing absorption of NOx, if this NOx catalyst is 
arranged to an internal combustion engine's flueway, not only NOx but SOx will be absorbed by this NOx 
catalyst. 

[0005] However, SOx absorbed by said NOx catalyst is easy to tend be accumulated into a catalyst that it 
decomposes and is hard to be emitted under the same conditions as performing bleedoff and reduction of 
NOx from said NOx catalyst in order to form a stable sulfate with time amount progress. If the SOx 
accumulated dose within a NOx catalyst increases, the NOx absorption capacity of a catalyst will decrease, 
it will become impossible to fully remove NOx in exhaust gas, and NOx clarification effectiveness will fall. 
This is the so-called SOx poisoning. 

[0006] Then, in order to continue at a long period of time and to maintain highly the NOx decontamination 
capacity of an occlusion reduction type NOx catalyst, the exhaust emission control device which aimed at 
prevention of SOx poisoning for the upstream rather than the NOx catalyst as the SOx absorbent which 
mainly absorbs SOx in exhaust gas is arranged and SOx did not flow into the NOx catalyst is developed. 
[0007] When the air-fuel ratio of inflow gas is Lean, it emits SOx which absorbed SOx, and was absorbed 
when the oxygen density of inflow gas was low as S02, but since said SOx absorbent has a limitation also 
in the SOx absorption capacity of this SOx absorbent, before a SOx absorbent is saturated with SOx, it 
needs to perform the processing to which SOx is made to emit from a SOx absorbent, i.e., regeneration. 
[0008] About the regeneration technique of a SOx absorbent, it is indicated by the patent official report of a 
patent number No. 2605580, for example. In order to make SOx absorbed by the SOx absorbent emit 
according to this official report, it is necessary to make the air- fuel ratio of inflow exhaust gas into 
SUTOIKI or Rich, and to reduce an oxygen density and, and the one where the temperature of a SOx 
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absorbent is higher is supposed that SOx is easy to be emitted. 

[0009] Although, as for playback exhaust air of a SOx absorbent, SOx concentration naturally becomes 
high, since this playback exhaust air is SUTOIKI or Rich at an elevated temperature, even if it passes 
playback exhaust air for a NOx catalyst, SOx under playback exhaust air cannot be easily absorbed by the 
NOx catalyst, will be bypassed as it is and will be discharged. 

[0010] in addition, with the regeneration technique indicated by said official report While preparing the 
bypass path which branches from the exhaust pipe which connects a SOx absorbent and a NOx catalyst, and 
bypasses a NOx catalyst To any exhaust gas's being passed between a NOx catalyst and a bypass path and 
the exhaust air selector valve changed selectively are prepared. As exhaust gas is flowed to a bypass path by 
the exhaust air selector valve, it is made not to flow for a NOx catalyst during the regeneration activation to 
which SOx is made to emit from a SOx absorbent. While not performing regeneration, he is trying to 
prevent certainly that SOx is absorbed by the NOx catalyst by making it not flow in a bypass path, as 
exhaust gas is flowed for a NOx catalyst by the exhaust air selector valve. 
[0011] 

[Problem(s) to be Solved by the Invention] Conventionally, it has judged whether it reached by addition of 
an internal combustion engine's operational status anyway at the playback stage, such as considering the 
playback stage of a SOx absorbent as the time of integrating the amount of SOx discharged by the internal 
combustion engine, and an integrated value turning into the set point, or considering it as the time of an 
internal combustion engine's operation time reaching the setup time. 

[0012] However, since it is always exposed to the heat of exhaust gas, heat deterioration arises with time, 
and the phenomenon in which the SOx absorption capacity of a SOx absorbent decreases according to 
progress of this heat deterioration produces a SOx absorbent. Therefore, when heat deterioration advanced, 
in spite of having been the time when a SOx absorbent should have been reproduced actually, it was judged 
with having not reached at a playback stage, and there was a possibility that playback of a SOx absorbent 
might be overdue. 

[0013] Moreover, it is checked by these people from the following events that SOx will consist is easy to be 
emitted of a SOx absorbent if the heat deterioration of a SOx absorbent advances. When the heat 
deterioration of a SOx absorbent is hardly progressing and only a short time makes the air-fuel ratio of 
exhaust gas SUTOIKI or Rich (this is hereafter called rich spike) in order to make NOx emit from a NOx 
catalyst (in spike), even if the exhaust gas flows to a SOx absorbent, since a very short time, SOx is not 
emitted from a SOx absorbent. However, when the heat deterioration of a SOx absorbent advances and the 
exhaust gas of said rich spike flows to a SOx absorbent also although it is called a short time even if, SOx 
comes to be emitted from a SOx absorbent. Consequently, there was a possibility that SOx might flow into a 
NOx catalyst and might produce SOx poisoning. 

[0014] The technical problem which this invention is made in view of the trouble of such a Prior art, and 
this invention tends to solve is to perform playback of a SOx absorbent at a proper stage, and prevent SOx 
poisoning of a NOx adsorbent. 
[0015] 

[Means for Solving the Problem] This invention adopted the following means, in order to solve said 
technical problem. The SOx absorbent which emits SOx absorbed when the oxygen density of this invention 
of the exhaust gas which absorbs SOx and flows when the air- fuel ratio of the exhaust gas which is arranged 
in the flueway of the internal combustion engine in which (b) lean combustion is possible, and flows is Lean 
was low, (b) The NOx absorbent which emits NOx absorbed when the oxygen density of the exhaust gas 
which absorbs NOx and flows when the air-fuel ratio of the exhaust gas which is arranged in said down- 
stream flueway and flows rather than said SOx absorbent is Lean was low, An exhaust air Air Fuel Ratio 
Control means to control the air- fuel ratio of exhaust gas that absorption and bleedoff of NOx in said NOx 
absorbent should be controlled, (Ha) (d) In the exhaust emission control device of the internal combustion 
engine having a playback means to reduce the oxygen density of exhaust gas in order to make SOx emit 
from said SOx absorbent and to reproduce a SOx absorbent (e) A SOx concentration detection means by 
which said exhaust air Air Fuel Ratio Control means detects the SOx concentration of exhaust gas [ in / for 
the air-fuel ratio of exhaust gas / the lower stream of a river of SUTOIKI or said SOx absorbent when 
controlling richly ], (**) A degradation judging means to judge the condition of degradation of said SOx 
absorbent based on the SOx concentration of the exhaust gas detected with said SOx concentration detection 
means, (g) It is characterized by having a playback frequency modification means to change the playback 
frequency of the SOx absorbent by said playback means according to the condition of degradation of the 
SOx absorbent judged by said degradation judging means. 
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[0016] In the exhaust emission control device of the internal combustion engine of this invention which 
consists of the above-mentioned configuration, while the exhaust air Air Fuel Ratio Control means is 
controlling the air- fuel ratio of exhaust gas to Lean, NOx in exhaust gas is absorbed by the NOx absorbent, 
and while the exhaust air Air Fuel Ratio Control means is reducing the oxygen density of exhaust gas 
SUTOIKI or by controlling richly in the air-fuel ratio of exhaust gas, NOx absorbed by the NOx absorbent 
is emitted. And an exhaust air Air Fuel Ratio Control means detects the air- fuel ratio of exhaust gas, 
SUTOIKI or while controlling richly, a SOx concentration detection means detects the SOx concentration of 
the exhaust gas of a SOx absorbent lower stream of a river, and based on the detected SOx concentration, a 
degradation judging means judges the degradation condition (degradation extent) of a SOx absorbent. 
Furthermore, according to the judgment result of a degradation judging means, a playback frequency 
modification means changes the playback frequency of a SOx absorbent, and a playback means reproduces a 
SOx absorbent by the playback frequency after modification. Thereby, also when the SOx absorption 
capacity of a SOx absorbent falls by degradation, a SOx absorbent can prevent that a NOx absorbent carries 
out SOx poisoning while coming to be reproduced at a proper stage. 

[0017] In the exhaust emission control device of the internal combustion engine concerning this invention, 
the lean burn gasoline engine and diesel power plant of the direct injection in a cylinder can be illustrated as 
an internal combustion engine in which lean combustion is possible. 

[0018] In this invention, the air-fuel ratio of exhaust gas means the ratio of the air supplied in the flueway in 
the upstream rather than the engine inhalation-of-air path and the SOx absorbent, and a fuel (hydrocarbon). 
[0019] In the exhaust emission control device of the internal combustion engine concerning this invention, 
what ****(ed) at least one chosen from Copper Cu, Iron Fe, Manganese Mn, transition metals like Nickel 
nickel, Sodium Na, Titanium Ti, and Lithium Li as a SOx absorbent on the support which consists of an 
alumina can be illustrated. Moreover, in order to carry out SOx that it is easy to be absorbed in a SOx 
absorbent in the form of sulfate ion S042-, it is desirable to make Platinum Pt, Palladium Pd, or Rhodium 
Rh **** on the support of a SOx absorbent. 

[0020] In the exhaust emission control device of the internal combustion engine concerning this invention, 
an occlusion reduction type NOx catalyst can be illustrated as a NOx absorbent. An occlusion reduction type 
NOx catalyst is a catalyst which emits NOx absorbed when the air-fuel ratio of the flowing exhaust gas was 
Lean, NOx was absorbed and the oxygen density in the flowing exhaust gas fell, and returns to N2. This 
occlusion reduction type NOx catalyst can make an alumina support, and can illustrate the thing with which 
it comes to support at least one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium 
Cs, Barium Ba, an alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y, and 
noble metals like Platinum Pt on this support. 

[0021] In the exhaust emission control device of the internal combustion engine concerning this invention, 
when an internal combustion engine is a gasoline engine, a means to control the air-fuel ratio of the gaseous 
mixture supplied to a combustion chamber can realize an exhaust air Air Fuel Ratio Control means and a 
playback means. Moreover, when an internal combustion engine is a diesel power plant, a means to control 
the so-called subinjection which injects a fuel by the intake stroke, the expansion stroke, or the exhaust 
stroke, or the means which carries out supply control of the reducing agent into an upstream flueway rather 
than a SOx absorbent can realize an exhaust air Air Fuel Ratio Control means and a playback means. 
[0022] In the exhaust emission control device of the internal combustion engine concerning this invention, 
the judgment of the degradation condition of the SOx absorbent by the degradation judging means judges 
with degradation of a SOx absorbent progressing, so that the SOx concentration detected by the SOx 
concentration detection means is high. Since the amount of SOx emitted from a SOx absorbent is related 
also to the temperature of a SOx absorbent, it is desirable to make it a judgment error not arise with the 
temperature of a SOx absorbent. For that purpose, for example, the SOx concentration used as the criterion 
of the degradation condition of a SOx absorbent may be beforehand set up according to the temperature of a 
SOx absorbent. Or the SOx concentration used as the criterion of a degradation condition in case a SOx 
absorbent is a predetermined reference temperature is set up beforehand, and you may make it judge a 
degradation condition, after amending the SOx concentration detected by the SOx concentration detection 
means to the SOx concentration in reference temperature. 

[0023] In the exhaust emission control device of the internal combustion engine concerning this invention, 
modification of the playback frequency of the SOx absorbent by the playback frequency modification means 
can be attained by changing the SOx absorption capacity and engine operation time used as the criterion of 
whether for example, the SOx absorbent reached at the playback stage. A playback frequency modification 
means is changed so that the playback frequency of a SOx absorbent may be made [ many ], as degradation 
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of a SOx absorbent becomes large. 

[0024] As for the degradation judging of the SOx absorbent by the degradation judging means, in the 
exhaust emission control device of the internal combustion engine concerning this invention, it is desirable 
to perform at a stage near immediately after playback termination of a SOx absorbent. This is based on the 
following reason. Even if it is the case that the degradation condition of a SOx absorbent is the same, it 
becomes easy to emit SOx, so that there are many amounts of SOx absorbed by the SOx absorbent. 
Therefore, since there are very few amounts of SOx by which the direction which performs the degradation 
judging of a SOx absorbent is absorbed immediately after playback of a SOx absorbent by judgment 
precision becoming high when the amount of SOx absorbed by the SOx absorbent is same extent, and SOx 
must be hard to be emitted, the direction which performs the degradation judging of a SOx absorbent at the 
stage near this can judge degradation strictly. 

[0025] The bypass path which branches a flueway from Hazama of a SOx absorbent and a NOx absorbent, 
bypasses a NOx absorbent in the exhaust emission control device of the internal combustion engine 
concerning this invention, and passes exhaust gas is prepared, an exhaust-air flow change means choose 
exhaust gas as a NOx catalyst or a bypass path, and pass it establishes, and while not reproducing the sink 
and the SOx absorbent to a bypass path for exhaust gas, it is possible during playback of a SOx absorbent to 
also pass exhaust gas to a NOx absorbent. When it does in this way, it can avoid flowing playback exhaust 
air of a SOx absorbent to a NOx absorbent. However, this invention is materialized even if it establishes 
neither a bypass path nor an exhaust air flow change means in this way. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of the exhaust emission control device 
of the internal combustion engine concerning this invention is explained based on the drawing of drawing 7 
from drawing 1 . 

[0027] Drawing 1 is drawing showing the outline configuration at the time of applying this invention to the 
gasoline engine for cars in which lean combustion is possible, this drawing — setting — a sign 1 — an engine 
body and a sign 2 — a piston and a sign 3 — in an inlet valve and a sign 6, an inlet port and a sign 7 show an 
exhaust valve, and, as for a combustion chamber and a sign 4, a sign 8 shows [ an ignition plug and a sign 
5 ] an exhaust port, respectively. 

[0028] An inlet port 6 is connected with a surge tank 10 through the corresponding branch pipe 9, and the 
fuel injection valve 1 1 which injects a fuel towards the inside of an inlet port 6, respectively is attached in 
each branch pipe 9. A surge tank 10 is connected with an air cleaner 14 through an air intake duct 12 and an 
air flow meter 13, and the throttle valve 15 is arranged in the air intake duct 12. 
[0029] On the other hand, an exhaust port 8 is connected with the casing 1 8 which built in the SOx 
absorbent 17 through the exhaust manifold 16, and the outlet section of casing 18 is connected with the 
casing 21 which built in the occlusion reduction type NOx catalyst (NOx absorbent) 20 through the exhaust 
pipe 19. Hereafter, the occlusion reduction type NOx catalyst 20 is abbreviated to the NOx catalyst 20. This 
casing 21 is connected to the muffler which is not illustrated through an exhaust pipe 22. 
[0030] Inlet-port section 21a of casing 21 and an exhaust pipe 22 are connected by the by-path pipe 26 
which bypasses the NOx catalyst 20, and the exhaust air selector valve (exhaust air flow change means) 28 
to which a valve element operates with an actuator 27 is formed in inlet-port section 21a of the casing 21 
which is the tee of a by-path pipe 26. This exhaust air selector valve 28 chooses one location of the bypass 
open positions which close the inlet-port section to the NOx catalyst 20, and make full admission the inlet- 
port section of a by-path pipe 26 as the bypass closed position which closes the inlet-port section of a by- 
path pipe 26, and makes full admission the inlet-port section to the NOx catalyst 20 with an actuator 27 as 
shown by the continuous line of drawing 1 is shown by the broken line of drawing 1 , and is made to 
operate. 

[0031] The electronic control unit (ECU) 30 for engine control consists of a digital computer, and ROM 
(read-only memory)32, RAM (random access memory)33, CPU (central processor unit)34, the input port 
35, and the output port 36 which were mutually connected by the bi-directional bus 31 are provided. An air 
flow meter 1 3 generates the output voltage proportional to an inhalation air content, and this output voltage 
is inputted into input port 35 through A-D converter 37. 

[0032] On the other hand, the temperature sensor 23 which generates the output voltage proportional to the 
temperature of the exhaust gas which came out of the SOx absorbent 1 7 to the exhaust pipe 1 9 of the lower 
stream of a river of the SOx absorbent 1 7, and the SOx sensor (SOx concentration detection means) 24 
which generates the output voltage proportional to the SOx concentration of the exhaust gas which came out 
of the SOx absorbent 17 are attached, and the output voltage of a temperature sensor 23 and the output 
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voltage of the SOx sensor 24 are inputted into input port 35 through A-D converters 38 and 40, respectively. 
Moreover, the rotational frequency sensor 41 which generates the output pulse showing an engine rotational 
frequency is connected to input port 35. The output port 36 is connected to the ignition plug 4 and the fuel 
injection valve 11, and the actuator 27 through the corresponding actuation circuit 39, respectively. 
[0033] In this gasoline engine, fuel injection duration TAU is computed, for example based on a degree 

type. 

TAU=TP-K — here, TP shows basic fuel injection duration and K shows the correction factor. The basic fuel 
injection duration TP shows fuel injection duration required to make into theoretical air fuel ratio the air-fuel 
ratio of the gaseous mixture supplied in an engine cylinder. This basic fuel injection duration TP is 
beforehand found by experiment, and is beforehand memorized in ROM32 in the form of a map as shown in 
drawing 2 as a function of engine load Q/N (inhalation air content Q / engine rotational frequency N) and 
the engine rotational frequency N. A correction factor K is a multiplier for controlling the air- fuel ratio of 
the gaseous mixture supplied in an engine cylinder, and if it is K= 1.0, the gaseous mixture supplied in an 
engine cylinder will serve as theoretical air fuel ratio. On the other hand, if the air-fuel ratio of the gaseous 
mixture supplied in an engine cylinder will become larger than theoretical air fuel ratio if set to K< 1.0, 
namely, it becomes Lean and it is set to K> 1 .0, the air-fuel ratio of the gaseous mixture supplied in an 
engine cylinder will become smaller than theoretical air fuel ratio, namely, will become rich. 
[0034] In the gasoline engine of the gestalt of this operation, Lean Air Fuel Ratio Control is performed at a 
load operating range in engine low, the value of a correction factor K being used as a value smaller than 1 .0. 
SUTOIKI control is performed at the time of the warm-up at the time of an engine heavy load operating 
range and engine start up, the value of a correction factor K being used as 1 .0 at the time of acceleration and 
fixed-speed operation of 120 or more km/h. In an engine full load operating range, the value of a correction 
factor K is set up so that it may consider as a bigger value than 1 .0 and rich Air Fuel Ratio Control may be 
performed. 

[0035] in an internal combustion engine, the value of a correction factor K usually makes [ in / the 
frequency by which load operation in low is carried out is the highest, therefore / most in an operating 
period ] it smaller than 1.0 — having — Lean — gaseous mixture is made to burn 

[0036] Drawing 3 shows roughly the concentration of the typical component in the exhaust gas discharged 
from a combustion chamber 3. unburnt [ in the exhaust gas discharged from a combustion chamber 3 as 
shown in this drawing ] — the concentration of HC and CO increases, so that the air-fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3 becomes rich, and the concentration of the oxygen 02 in the 
exhaust gas discharged from a combustion chamber 3 increases, so that the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3 becomes Lean. 

[0037] The NOx catalyst 20 held in casing 21 makes an alumina support, and it comes to support at least 
one chosen from Potassium K, Sodium Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an 
alkaline earth like Calcium calcium, Lanthanum La, and rare earth like Yttrium Y, and noble metals like 
Platinum Pt on this support, the ratio of the air supplied in the upstream flueway from the engine inhalation- 
of-air path and the NOx catalyst 20, and a fuel (hydrocarbon) — the air- fuel ratio of the inflow exhaust gas to 
the NOx catalyst 20 — calling (it being hereafter called for short an exhaust-air air- fuel ratio) — this NOx 
catalyst 20 performs the absorption/emission action of NOx which emits NOx absorbed when an exhaust air 
air-fUel ratio was Lean, NOx was absorbed and the oxygen density in inflow exhaust gas fell. 
[0038] in addition, when a fuel (hydrocarbon) or air is not supplied in an upstream flueway from the NOx 
catalyst 20 An exhaust air air- fuel ratio is [ therefore ] in agreement with the air- fuel ratio of the gaseous 
mixture supplied in a combustion chamber 3. In this case the gaseous mixture which the NOx catalyst 20 
absorbs NOx when the air- fuel ratio of the gaseous mixture supplied in a combustion chamber 3 is Lean, 
and is supplied in a combustion chamber 3 — NOx absorbed when the inner oxygen density fell will be 
emitted. 

[0039] Although this NOx catalyst 20 will perform the absorption/emission action of NOx actually if the 
above-mentioned NOx catalyst 20 is arranged in an engine flueway, there is also ** or a part which does not 
come out about the detailed mechanism of this absorption/emission action. However, it is thought that this 
absorption/emission action is performed by the mechanism as shown in drawing 4 . Next, although this 
mechanism is explained taking the case of the case where Platinum Pt and Barium Ba are made to support, 
on support, it becomes the same mechanism even if it uses other noble metals, alkali metal, an alkaline 
earth, and rare earth. 

[0040] That is, as the oxygen density in inflow exhaust gas will increase sharply if inflow exhaust gas 
becomes Lean considerably, and shown in drawing 4 (A), it is oxygen 02. It adheres to the front face of 
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Platinum Pt in the form of 02- or 02-. On the other hand, NO contained in inflow exhaust gas reacts with 

02- or 02- on the front face of Platinum Pt, and is N02. It becomes (2 NO+02 ->2N02). 

[0041] Subsequently, being absorbed in the NOx catalyst 20 and combining with the barium oxide BaO 

oxidizing on Platinum Pt, a part of generated N02 is diffused in the NOx catalyst 20 in the form of nitrate 

ion N03-, as shown in drawing 4 (A). Thus, NOx is absorbed in the NOx catalyst 20. 

[0042] As long as the oxygen density in inflow exhaust gas is high, N02 is generated on the front face of 

Platinum Pt, and it is NOx of the NOx catalyst 20. Unless absorptance is saturated, N02 is absorbed in the 

NOx catalyst 20, and nitrate ion N03- is generated. 

[0043] On the other hand, if the oxygen density in inflow exhaust gas falls and the amount of generation of 
N02 falls, a reaction will go to hard flow (N03->N02), and nitrate ion N03- within the NOx catalyst 20 
will be emitted from the NOx catalyst 20 in the form of N02 or NO. That is, lowering of the oxygen density 
in inflow exhaust gas will emit NOx from the NOx catalyst 20. If the oxygen density in inflow exhaust gas 
will fall if the degree of Lean of inflow exhaust gas becomes low, therefore the degree of Lean of inflow 
exhaust gas is made low as shown in drawing 3 , NOx will be emitted from the NOx catalyst 20. 
[0044] the gaseous mixture supplied in a combustion chamber 3 on the other hand at this time — SUTOIKI - 
- or it is made rich — having — an exhaust air air- fuel ratio — SUTOIKI — or when it becomes rich, it is 
shown in drawing 3 - as - unburnt [ from an engine / a lot of ] — HC and CO discharge — having — unburnt 
[ these ] — HC and CO react with oxygen 02- on Platinum Pt, or 02-, and are made to oxidize 
[0045] moreover, SUTOIKI or in order [ if it becomes rich, ] for the oxygen density in inflow exhaust gas to 
fall to the degree of pole, N02 or NO is emitted for an exhaust air air- fuel ratio from the NOx catalyst 20, 
and this N02 or NO is shown in drawing 4 (B) — as — unburnt — it reacts with HC and CO, and it is made to 
return and is set to N2. 

[0046] That is, HC in inflow exhaust gas and CO react immediately with oxygen 02- on Platinum Pt, or 02- 
first, and are made to oxidize, and if HC and CO still remain even if oxygen 02- or 02- on Platinum Pt is 
subsequently consumed, NOx discharged from NOx and the engine which were emitted from the NOx 
catalyst 20 will be made to return them to N2 by this HC and CO. 

[0047] Thus, when N02 or NO stops existing on the front face of Platinum Pt, N02 or NO is emitted to a 
degree from a degree from the NOx catalyst 20, and it is made to return to N2 further. Therefore, when an 
exhaust air air-fuel ratio is made into SUTOIKI or Rich, NOx will be emitted to the inside of a short time 
from the NOx catalyst 20. 

[0048] Thus, if an exhaust air air- fuel ratio becomes Lean, NOx will be absorbed by the NOx catalyst 20, 
and if an exhaust air air- fuel ratio is made into SUTOIKI or Rich, NOx will be emitted to the inside of a 
short time from the NOx catalyst 20, and will be returned to N2. Therefore, blowdown of NOx to the inside 
of atmospheric air can be prevented. 

[0049] By the way, as mentioned above with the gestalt of this operation, at the time of full load running, it 
is supposed that the gaseous mixture supplied in a combustion chamber 3 is rich. Moreover, since gaseous 
mixture is made into theoretical air fuel ratio at the time of acceleration and fixed-speed operation of 120 or 
more km/h and gaseous mixture is made into Lean at the time of load operation in low at the time of the 
warm-up at the time of engine start up at the time of heavy load operation NOx in exhaust gas will be 
absorbed by the NOx catalyst 20 at the time of load operation in low, and NOx will be emitted and returned 
from the NOx catalyst 20 at the time of full load running and heavy load operation. The frequency of full 
load running or heavy load operation is low, and if there is much frequency of load operation in low and the 
operation time excels, bleedoff and reduction of NOx stop meeting the deadline, the absorptance of NOx of 
the NOx catalyst 20 will be saturated, and it will become impossible however, to absorb NOx. 
[0050] then - the gestalt of this operation — Lean — the time of performing inside low load driving, when 
combustion of gaseous mixture is performed — comparatively — alike — a short period — a spike — like 
(short time) ~ SUTOIKI - or rich - the air-fuel ratio of gaseous mixture is controlled so that combustion of 
gaseous mixture is performed, and bleedoff and reduction of NOx are performed in short period, thus, the 
absorption/emission of NOx sake ~ an exhaust air air- fuel ratio (the gestalt of this operation air- fuel ratio of 
gaseous mixture) — comparatively - alike - a short period - "Lean" - "-- by the following explanation, it 
calls it the Lean Ricci Spike control to control spike-SUTOIKI or rich (for this to be hereafter called rich 
spike)" to be repeated by turns. 

[0051] On the other hand, if sulfur (S) is contained in the fuel and the sulfur in a fuel burns, sulfur oxides 
(SOx), such as S02 and S03, will be generated, and these SOx in exhaust gas will also absorb the NOx 
catalyst 20. It is thought that the SOx absorption mechanism of the NOx catalyst 20 is the same as a NOx 
absorption mechanism. Namely, if it explains taking the case of the case where Platinum Pt and Barium Ba 
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are made to ****, on support like the time of explaining the absorption mechanism of NOx, as mentioned 
above When an exhaust air air-fuel ratio is Lean, oxygen 02 has adhered to the front face of the platinum Pt 
of the NOx catalyst 20 in the form of 02- or 02-, and SOx in inflow exhaust gas (for example, S02) 
oxidizes on the front face of Platinum Pt, and serves as S03. 

[0052] Then, generated S03 is absorbed in the NOx catalyst 20, combines with the barium oxide BaO, 
oxidizing further on the front face of Platinum Pt, is diffused in the NOx catalyst 20 in the form of sulfate 
ion S042-, and generates a sulfate BaS04. This sulfate BaS04 will remain in the NOx catalyst 20, without 
it being stable and decomposing, and being decomposed even if it makes the air-fuel ratio of ****** and 
inflow exhaust gas into Ricci. Therefore, if the amount of generation of BaS04 within the NOx catalyst 20 
increases with time amount progress, the amount of BaO which can participate in absorption of the NOx 
catalyst 20 will decrease, and the absorptance of NOx will decline. It is this, i.e., SOx poisoning. 
[0053] Then, the SOx absorbent 17 which emits SOx absorbed when the oxygen density of the exhaust gas 
which absorbs SOx and flows when the air-fuel ratio of the flowing exhaust gas is Lean so that SOx may not 
flow into the NOx absorbent 20 with the gestalt of this operation was low is arranged for the upstream rather 
than the NOx absorbent 20. Although this SOx absorbent 17 also absorbs NOx with SOx when the air- fuel 
ratio of the exhaust gas which flows into the SOx absorbent 17 is Lean, not only SOx absorbed when the air- 
fuel ratio of the flowing exhaust gas was made into SUTOIKI or Ricci and the oxygen density became low 
but NOx is emitted. 

[0054] As mentioned above, even if it makes into SUTOIKI or Ricci the air- fuel ratio of the exhaust gas 
which the sulfate BaS04 stabilized when SOx was absorbed is generated, consequently flows into the NOx 
catalyst 20, with the NOx catalyst 20, SOx is no longer emitted from the NOx catalyst 20. therefore, when 
the air- fuel ratio of the exhaust gas which flows into the SOx absorbent 17 is made into SUTOIKI or Ricci, 
in order to emit SOx from the SOx absorbent 17 Even if it makes it absorbed SOx exist in the SOx 
absorbent 17 in the form of sulfate ion S042- or a sulfate BaS04 is generated, it is necessary to make it 
exist in the SOx absorbent 17 in the condition that a sulfate BaS04 is not stabilized. The SOx absorbent 17 
which ****(ed) at least one chosen from Copper Cu, Iron Fe, Manganese Mn, transition metals like Nickel 
nickel, Sodium Na, Titanium Ti, and Lithium Li on the support which consists of an alumina as a SOx 
absorbent 1 7 which makes this possible can be used. 

[0055] In this SOx absorbent 17, S02 in exhaust gas oxidizing on the front face of the SOx absorbent 17, 
when the air- fuel ratio of the exhaust gas which flows into the SOx absorbent 1 7 is Lean, in the form of 
sulfate ion S042-, it is absorbed in the SOx absorbent 17 and, subsequently to in the SOx absorbent 17, is 
spread. In this case, if Platinum Pt, Palladium Pd, or the rhodiums Rh are made to **** on the support of the 
SOx absorbent 17, S02 will become easy to adsorb on Platinum Pt, Palladium Pd, and Rhodium Rh in the 
form of S032-, and S02 will become in this way that it is easy to be absorbed in the SOx absorbent 17 in 
the form of sulfate ion S042-. Therefore, in order to promote absorption of S02, it is desirable to make 
Platinum Pt, Palladium Pd, or Rhodium Rh **** on the support of the SOx absorbent 17. 
[0056] If the air- fuel ratio of the exhaust gas which will flow into the SOx absorbent 17 if this SOx 
absorbent 17 is arranged for the upstream of the NOx catalyst 20 becomes Lean, SOx in exhaust gas will be 
absorbed by the SOx absorbent 17, therefore SOx stops flowing into the down-stream NOx catalyst 20, and 
only NOx in exhaust gas will be absorbed with the NOx catalyst 20. 

[0057] SOx absorbed by the SOx absorbent 17 on the other hand as mentioned above is diffused in the SOx 
absorbent 17 in the form of sulfate ion S042-, or serves as a sulfate BaS04 in the unstable condition. 
Therefore, when the air- fuel ratio of the exhaust gas which flows into the SOx absorbent 1 7 becomes 
SUTOIKI or Ricci and an oxygen density falls, SOx absorbed by the SOx absorbent 17 will be easily 
emitted from the SOx absorbent 17. 

[0058] By the way, it turned out that it is checked that heat deterioration arises with time since the SOx 
absorbent 17 is exposed to the heat of exhaust gas, and the following phenomena arise according to this heat 
deterioration. The 1st phenomenon is a problem about SOx bleedoff of the SOx absorbent 17. While heat 
deterioration has not arisen in the SOx absorbent 17 or heat deterioration is seldom advancing, by having 
passed the exhaust gas of SUTOIKI or the Ricci air- fuel ratio a short time (for example, 5 or less seconds), 
SOx is not emitted to the SOx absorbent 17 from the SOx absorbent 17 (if it puts in another way, when 
extent of heat deterioration is small). About this, these people are checking that SOx is not emitted from the 
SOx absorbent 17 by the duration time of Ricci Spike at the time of the Lean Ricci Spike control to which 
NOx is made to emit from the NOx catalyst 20 and which is performed for accumulating, while the SOx 
absorbent 17 is not heat-deteriorating. 

[0059] However, also when the short-time style of the exhaust gas of SUTOIKI or the Ricci air- fuel ratio is 
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carried out to the SOx absorbent 17 (if it puts in another way, as extent of heat deterioration will become 
large), SOx comes to be emitted from the SOx absorbent 17, as the heat deterioration of the SOx absorbent 
17 advances. And the amount of SOx emitted from the SOx absorbent 17 at this time tends to become large 
as progress of heat deterioration progresses. 

[0060] Moreover, the 2nd phenomenon produced according to the heat deterioration of the SOx absorbent 
17 is a problem about SOx absorption capacity, and the amount of SOx which can absorb the SOx absorbent 
17, i.e., SOx absorption capacity, reduces it as the heat deterioration of the SOx absorbent 17 advances. 
Therefore, if the playback stage of the SOx absorbent 1 7 is brought forward and playback frequency is not 
made [ many ] as the heat deterioration of the SOx absorbent 17 advances, there is a possibility that 
playback of the SOx absorbent 17 may stop meeting the deadline, and the NOx catalyst 20 may carry out 
SOx poisoning. 

[0061] So, with the gestalt of this operation, at the time of 1st Ricci Spike immediately after shifting to the 
Lean Ricci Spike control after playback of the SOx absorbent 1 7, the SOx sensor 24 detected the SOx 
concentration of the appearance gas of the SOx absorbent 17, based on the detected SOx concentration, the 
condition (extent) of the heat deterioration of the SOx absorbent 17 is judged, and the playback frequency of 
the SOx absorbent 1 7 was changed based on the condition of that heat deterioration. In addition, in the 
gestalt of this operation, modification of the playback frequency of the SOx absorbent 17 is realized by 
changing setting out of the SOx absorption capacity used as the criterion when judging whether it is the 
playback stage of the SOx absorbent 17. 

[0062] Hereafter, this is explained in full detail. First, regeneration of the SOx absorbent 17 is explained. 
ECU30 integrates the amount of SOx absorbed by the SOx absorbent 17 from the hysteresis of engine 
operational status, and the playback stage of the SOx absorbent 17 considers it as the time of the integrated 
value reaching the SOx absorption capacity set up beforehand. Here, the SOx absorption capacity used as 
the criterion of being a playback stage can be changed based on the condition of the heat deterioration of the 
SOx absorbent 17, and is suitably set up from the heat deterioration judging map mentioned later. 
[0063] If it judges with ECU30 being the playback stage of the SOx absorbent 17, regeneration to which 
SOx is made to emit from the SOx absorbent 17 will be performed. It faces performing regeneration of the 
SOx absorbent 17. ECU30 It substitutes for exhaust gas temperature when [ that ] the engine operational 
status at that time is judged to be the engine rotational frequency N from engine load Q/N and a temperature 
sensor 23 detects as temperature of the SOx absorbent 17. SUTOIKI or the Ricci conditions that fuel 
consumption aggravation can emit SOx few most efficiently based on engine operational status and the 
temperature of the SOx absorbent 1 7, and the processing time are selected, and it performs by passing only 
the processing time which selected the exhaust gas of the selected air-fuel ratio conditions to the SOx 
absorbent 17. 

[0064] Moreover, in order to make SOx emit from the SOx absorbent 17, it turns out that it is necessary to 
make temperature of the SOx absorbent 17 into the elevated temperature beyond predetermined temperature 
(for example, 550-degreeC), and during regeneration activation of the SOx absorbent 17, ECU30 performs 
temperature control of exhaust gas temperature, and controls the temperature of the SOx absorbent 1 7 by the 
proper means beyond said predetermined temperature (this is hereafter called SOx bleedoff temperature). 
[0065] A lot of SOx emitted from the SOx absorbent 17 is contained in the exhaust gas (this is hereafter 
called playback exhaust air) which flows out of the SOx absorbent 17 at the time of playback of the SOx 
absorbent 17. Although SOx under playback exhaust air cannot be easily absorbed by the NOx catalyst 20 
and it should bypass as it is even if it passes this for the NOx catalyst 20 since this playback exhaust air is 
SUTOIKI or Ricci at an elevated temperature, there is no security of not being absorbed at all by the NOx 
catalyst 20. Then, in order to prevent that SOx emitted from the SOx absorbent 17 at the time of 
regeneration of the SOx absorbent 17 flows into the NOx catalyst 20, he is trying to draw playback exhaust 
air in a by-path pipe 26 with the gestalt of this operation at the time of regeneration of the SOx absorbent 17. 

[0066] While carrying out absorption/emission of the NOx in exhaust gas with the NOx catalyst 20, and 
performing the Lean Ricci Spike control of an air- fuel ratio in order to carry out reduction clarification if it 
explains in full detail, the exhaust gas which was held in the bypass closed position as the exhaust air 
selector valve 28 showed drawing 1 as a continuous line, therefore flowed out of the SOx absorbent 17 at 
this time flows into the NOx catalyst 20. And SOx in exhaust gas is absorbed by the SOx absorbent 1 7, with 
the NOx catalyst 20, absorption/emission only of the NOx in exhaust gas will be carried out, and reduction 
clarification will be carried out. 

[0067] Subsequently, when SOx should be emitted from the SOx absorbent 17 (i.e., when performing 
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regeneration of the SOx absorbent 1 7), Air Fuel Ratio Control is changed from the Lean Ricci Spike control 
to SUTOIKI or the Ricci control, and simultaneously, the exhaust air selector valve 28 is changed to the 
bypass open position shown with a broken line in drawing 1 from a bypass closed position, and it is held. 
The playback exhaust air which flowed out of the SOx absorbent 17 by this does not flow in the NOx 
catalyst 20, but flows in a by-path pipe 26. Therefore, it can prevent certainly that the NOx catalyst 20 
carries out SOx poisoning by SOx under playback exhaust air. in addition, SOx in exhaust gas (playback 
exhaust air) — unburnt [ in exhaust gas ] — you are made to return by HC and CO, and it is set to S02 and 
emitted. 

[0068] Subsequently, when regeneration of the SOx absorbent 17 should be stopped, Air Fuel Ratio Control 
is changed from SUTOIKI or the Ricci control to the Lean Ricci Spike control, and the exhaust air selector 
valve 28 is simultaneously changed from a bypass open position to the bypass closed position shown as a 
continuous line in drawing 1 . 

[0069] Since it has the activity of 3 yuan, the SOx absorbent 17 is made to purify unburnt [ these / HC ], and 
CO and NOx considerably in the SOx absorbent 17, although unburnt [ HC ], and CO and NOx are 
discharged from the engine body 1 during regeneration of the SOx absorbent 17. Therefore, there is no 
possibility that unburnt [ these / HC ], and CO and NOx may be emitted into atmospheric air. 
[0070] Next, the judgment procedure of the condition of the heat deterioration of the SOx absorbent 17 is 
explained. Drawin g 5 is the air- fuel ratio (a close gas air-fuel ratio is called hereafter) of the exhaust gas 
which flows into the SOx absorbent 17, and drawing showing an example of the SOx concentration 
(appearance gas SOx concentration is called hereafter) of the exhaust gas which flowed out of the SOx 
absorbent 17. 

[0071] In this drawing, while carrying out the Lean Ricci Spike control of the close gas air- fuel ratio, 
absorption/emission of NOx is performed in the NOx catalyst 20, and while carrying out elevated- 
temperature SUTOIKI control of the close gas air-fuel ratio, playback of the SOx absorbent 1 7 is performed. 
In addition, in this example, this is repeated by turns in the Lean Ricci Spike control, using SUTOIKI 
operation duration time as Ricci Spike as about 2 seconds, for example for Lean operation duration time for 
40 seconds to the fixed-speed transit by 60 km/h. On the other hand, an air- fuel ratio is considered as 
SUTOIKI control at the time of regeneration of the SOx absorbent 17, and the duration time makes it time 
amount longer enough than the Ricci Spike duration time at the time of the Lean Ricci Spike control, for 
example, about 1 hour. 

[0072] And when the SOx absorbent 17 is not heat-deteriorating, even if it is carrying out the Lean Ricci 
Spike control of the close gas air-fuel ratio and Ricci Spike's exhaust gas flows into the SOx absorbent 17, 
since it is a short time, SOx is not emitted from the SOx absorbent 17, it comes out till the next playback 
stage of the SOx absorbent 17, and, as for gas SOx concentration, about 0 condition continues. 
[0073] However, when the heat deterioration of the SOx absorbent 17 advanced gradually, the Lean Ricci 
Spike control of the close gas air-fuel ratio is carried out and Ricci Spike's exhaust gas flows into the SOx 
absorbent 17, the exhaust gas which SOx comes to be emitted from the SOx absorbent 17, consequently 
contains SOx comes to flow out of the SOx absorbent 17 synchronizing with the time of Ricci Spike. 
[0074] Here, appearance gas SOx concentration has the inclination for the time of the heat deterioration of 
the SOx absorbent 1 7 advancing to become high, and it tends to become high gradually as the count of peak 
value of the appearance gas SOx concentration at the time of each rich spike of Ricci Spike increases. So, 
with the gestalt of this operation, it was made the thing which detected by the SOx sensor 24 at the time of 
1st Ricci Spike immediately after reproducing the SOx absorbent 17 and for which it comes out and the 
condition (extent of heat deterioration) of the heat deterioration of the SOx absorbent 17 is judged from the 
peak value of gas SOx concentration. 

[0075] The reason for having considered the stage judging the condition of the heat deterioration of the SOx 
absorbent 17 as "the time of 1st Ricci Spike immediately after reproducing the SOx absorbent 17" is as 
follows. Immediately after playback of the SOx absorbent 17, there are very few amounts of SOx absorbed 
by the SOx absorbent 17, and SOx must be hard to be emitted. Therefore, immediately after playback being 
the the best forjudging the heat deterioration of the SOx absorbent 17 strictly, and judging the condition of 
heat deterioration at the stage same each time makes judgment precision improve. 

[0076] However, about the stage to judge the condition of the heat deterioration of the SOx absorbent 17, 1 
hear that a stage near immediately after playback termination of the SOx absorbent 17 is desirable, there is, 
and it is not necessarily limited at "the time of 1 st Ricci Spike immediately after reproducing the SOx 
absorbent 17." therefore, for example, a judgment stage — "— from immediately after reproducing the SOx 
absorbent 17 - counting - the time of n-th Ricci Spike (n is the natural number) — " - ** — carrying out is 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/29/2005 



JP,2000-230419,A [DETAILED DESCRIPTION] 



Page 10 of 12 



also possible. Moreover, it is also possible to count [ from ], to average the peak value of the appearance gas 
SOx concentration at the time of Ricci Spike of eye the n-th ** (n+alpha) time [ - ] immediately after 
reproducing the SOx absorbent 17, and to judge the condition of heat deterioration based on the average. 
[0077] With reference to the heat deterioration judging [ ECU30 is beforehand remembered to be by 
ROM32 based on the peak value of gas SOx concentration by coming out ] map for which it asked as 
mentioned above, the condition of the heat deterioration of the SOx absorbent 17 is judged. 
[0078] Drawing 6 shows an example of a heat deterioration judging map. In this example It judges with the 
condition of heat deterioration being level 1 (LI), when peak value dp is 0 <=dp<dl. It judges with the 
condition of heat deterioration being level 2 (L2), when peak value dp is dl <=dp<d2. When peak value dp 
is d2 <=dp<d3, it judges with the condition of heat deterioration being level 3 (L3), and when peak value dp 
is dp>=d3, it judges with the condition of heat deterioration being level 4 (L4). In addition, peak value d is 
dl<d2<d3<d4 here. 

[0079] And the SOx absorption capacity C which serves as a criterion of whether to have reached at the 
playback stage of the SOx absorbent 17 for every level of heat deterioration beforehand is set up. In C2 and 
the SOx absorption capacity of level 3 (L3), in this example, C3 and the SOx absorption capacity of level 4 
(L4) are [ the SOx absorption capacity of level 1 (LI) / CI and the SOx absorption capacity of level 2 (L2) ] 
C4. In addition, the SOx absorption capacity C is C1>C2>C3>C4, and the SOx absorption capacity C is 
small set up here as the level L of heat deterioration goes up. 

[0080] And it judges whether the level of the heat deterioration judged after the level of the heat 
deterioration judged after this SOx absorbent playback and the last SOx absorbent playback was compared, 
and level changed, when the level of heat deterioration has not changed, SOx absorption capacity is not 
changed, but when the level of heat deterioration changes, it changes into the SOx absorption capacity 
corresponding to the level of the heat deterioration judged this time. That is, when the level L of heat 
deterioration goes up, SOx absorption capacity is made small. 

[0081] In addition, it turns out that the amount of SOx emitted from the SOx absorbent 17 is related of the 
temperature of the SOx absorbent 17 when Ricci Spike's exhaust gas flows into the SOx absorbent 17, and 
SOx is easy to emit the direction when the temperature of the SOx absorbent 17 is high. Then, in order to 
make it an error not arise in the level judging of heat deterioration with the temperature of the SOx 
absorbent 17, the temperature of the SOx absorbent 17 is divided into a predetermined temperature region, 
the heat deterioration judging map which is equivalent to drawing 6 for every temperature region 
beforehand is created, and ROM32 is made to memorize. 

[0082] In this case, every heat deterioration judging map is made into the same value about the SOx 
absorption capacity CI, C2, C3, and C4, and it is made to make different only the value of the peak value 
dl, d2, d3, and d4 which is a threshold which determines the level of heat deterioration for every heat 
deterioration judging map of each temperature region. It seems that for example, d2 in the heat deterioration 
judging map of the temperature region containing 450-degreeC is set to 1 ppm, d2 in the heat deterioration 
judging map of the temperature region containing 550-degreeC is set to 2 ppm, and d2 in the heat 
deterioration judging map of the temperature region containing 700-degreeC is set to 5 ppm. 
[0083] Next, with reference to drawing 7 , the SOx absorbent regeneration running routine in the gestalt of 
this operation is explained. The flow chart which consists of each step which constitutes this routine is 
memorized to ROM32 of ECU30, and all processings in each step of a flow chart are performed by CPU34 
of ECU30. In addition, this regeneration running routine is performed for every predetermined time. 
[0084] <Step 101> First, in step 101, ECU30 computes the amount of SOx absorbed by the SOx absorbent 
17 from the operational status of the current engine 1, and integrates the SOx absorbed amount absorbed by 
the SOx absorbent 17 by current after SOx absorbent regeneration. 

[0085] <Step 102>, next ECU30 progress to step 102, and judge whether it is the playback stage of the SOx 
absorbent 17. That is, it judges with ECU30 being the playback stage of the SOx absorbent 17, when the 
SOx absorbed amount computed at step 102 has reached the SOx absorption capacity which is a criterion, 
progresses to step 103, it judges with it not being a playback stage when the SOx absorbed amount 
computed at step 101 has not reached SOx absorption capacity, and progresses to a return. 
[0086] In <step 103> step 103, ECU30 performs SOx absorbent playback control. That is, ECU30 performs 
temperature control so that exhaust gas temperature may become beyond SOx bleedoff temperature, it 
performs Air Fuel Ratio Control so that the air- fuel ratio of exhaust gas may serve as predetermined 
SUTOIKI or the Ricci conditions, and it performs change control of the exhaust air selector valve 28 so that 
playback exhaust air may flow to a by-path pipe 26. 

[0087] And ECU30 changes the exhaust air selector valve 28 so that exhaust gas may flow for the NOx 
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catalyst 20, and progresses to step 104 while it ends SOx absorbent playback control and shifts Air Fuel 
Ratio Control of exhaust gas to the Lean Ricci Spike control, when predetermined time activation of the 
SOx absorbent playback control is carried out. 

[0088] In step 104, the <step> 104 ECU detects SOx absorbent temperature with a temperature sensor 23 
while detecting the peak value of the appearance gas SOx concentration at the time of 1 st Ricci Spike 
immediately after SOx absorbent playback by the SOx sensor 24. [ 30 ] 

[0089] <Step 105>, next ECU30 progress to step 105, and judge whether it is necessary to change the SOx 
absorption capacity used as the criterion of being the playback stage of the SOx absorbent 17. If it explains 
in full detail, ECU30 will judge [ which detected at step 104 ] in which level it comes out and the condition 
of the heat deterioration of the current SOx absorbent 17 is based on the peak value of gas SOx 
concentration with reference to the heat deterioration judging map of the temperature region applicable to 
the SOx absorbent temperature detected at step 104. Furthermore, the level of the heat deterioration of the 
present SOx absorbent 17 judges whether it has changed with the level of the heat deterioration judged after 
the last SOx absorbent playback. 

[0090] And when the level of heat deterioration has not changed by this time and last time, in step 105, it 
judges with having no need of changing SOx absorption capacity, and progresses to a return. 
[0091] <Step 106> When having changed with the level of the heat deterioration the level of the heat 
deterioration judged this time was judged last time on the other hand to be, it judges with it being necessary 
to change SOx absorption capacity, and progresses to step 106, and ECU30 changes SOx absorption 
capacity into the SOx absorption capacity corresponding to the level of the heat deterioration judged this 
time, and progresses to a return. That is, when the level of heat deterioration goes up, SOx absorption 
capacity is made small. Consequently, when performing this routine next time, in step 102, it will be judged 
by making SOx absorption capacity after modification into a criterion whether it is the playback stage of the 
SOx absorbent 17. By this, when the condition of the heat deterioration of the SOx absorbent 17 advances, 
the playback frequency of the SOx absorbent 17 will increase. 

[0092] The part which can call the part which performs step 105 among a series of signal processing by 
ECU30 in the gestalt of this operation a degradation judging means to judge the condition of degradation of 
the SOx absorbent 17, and performs step 106 can be called playback frequency modification means to 
change the playback frequency of the SOx absorbent 17. 

[0093] Thus, according to the gestalt of this operation, since the playback frequency of the SOx absorbent 
17 is changed according to the condition of the heat deterioration of the SOx absorbent 17, playback of the 
SOx absorbent 17 comes to be performed at a proper stage, and it can prevent certainly that the NOx catalyst 
20 carries out SOx poisoning. Consequently, the rate of NOx clarification of the NOx catalyst 20 is 
maintainable in the always high condition. 

[0094] Gestalt] of operation of others [ [ ] Although the example applied to the gasoline engine explained 
this invention with the gestalt of operation mentioned above, of course, this invention is applicable to a 
diesel power plant. Since it is carried out in the Lean region farther [ combustion in a combustion chamber ] 
than SUTOIKI in the case of a diesel power plant, the air- fuel ratio of the exhaust gas which flows into the 
SOx absorbent 17 and the NOx catalyst 20 in the usual engine operational status is very Lean, and although 
absorption of SOx and NOx is performed, bleedoff of SOx and NOx is hardly performed. 
[0095] Moreover, the air-fuel ratio of the exhaust gas which flows into the SOx absorbent 17 and the NOx 
catalyst 20 by making into SUTOIKI or Ricci gaseous mixture supplied to a combustion chamber 3 as 
mentioned above in the case of the gasoline engine is made into SUTOIKI or Ricci. In the case of a diesel 
power plant, although SOx and NOx which are absorbed by the SOx absorbent 17 and the NOx catalyst 20 
can be made to emit, if gaseous mixture supplied to a combustion chamber is made into SUTOIKI or Ricci, 
in the case of combustion, there can be the problem of soot being generated and cannot adopt. 
[0096] Therefore, in order to make the air-ftiel ratio of the flowing exhaust gas into SUTOIKI or Ricci, and 
to obtain an engine output, it is necessary when applying this invention to a diesel power plant, to supply a 
reducing agent (for example, gas oil which is a fuel) into exhaust gas apart from burning a fuel. Also by 
subinjecting a fiael in a cylinder in an intake stroke, an expansion stroke, or an exhaust stroke, supply of the 
reducing agent to exhaust gas is possible, or possible also by supplying a reducing agent in the flueway of 
the upstream of the SOx absorbent 17. 

[0097] In addition, even if it is a diesel power plant, when it has exhaust-gas-recirculation equipment (the 
so-called EGR equipment), it is possible by introducing exhaust-gas-recirculation gas into a combustion 
chamber so much to make the air-fuel ratio of exhaust gas into SUTOIKI or Ricci. 
[0098] 
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[Effect of the Invention] The SOx absorbent which emits SOx absorbed when the oxygen density of the 
exhaust gas which according to the exhaust emission control device of the internal combustion engine 
concerning this invention absorbs SOx and flows when the air- fuel ratio of the exhaust gas which is 
arranged in the flueway of the internal combustion engine in which (b) lean combustion is possible, and 
flows is Lean was low, (b) The NOx absorbent which emits NOx absorbed when the oxygen density of the 
exhaust gas which absorbs NOx and flows when the air-fuel ratio of the exhaust gas which is arranged in 
said down-stream flueway and flows rather than said SOx absorbent is Lean was low, An exhaust air Air 
Fuel Ratio Control means to control the air- fuel ratio of exhaust gas that absorption and bleedoff of NOx in 
said NOx absorbent should be controlled, (Ha) (d) A playback means to reduce the oxygen density of 
exhaust gas in order to make SOx emit from said SOx absorbent and to reproduce a SOx absorbent, (e) A 
SOx concentration detection means to detect the SOx concentration of the exhaust gas in the lower stream of 
a river of said SOx absorbent when controlling the air-fuel ratio of exhaust gas by said exhaust air Air Fuel 
Ratio Control means to SUTOIKI or Ricci, (**) A degradation judging means to judge the condition of 
degradation of said SOx absorbent based on the SOx concentration of the exhaust gas detected with said 
SOx concentration detection means, (g) by having a playback frequency modification means to change the 
playback frequency of the SOx absorbent by said playback means according to the condition of degradation 
of the SOx absorbent judged by said degradation judging means The outstanding effectiveness that it can 
prevent certainly is done [ that can perform playback of a SOx absorbent now at a proper stage, 
consequently a NOx absorbent carries out SOx poisoning, and ] so. 

[0099] Moreover, in the exhaust emission control device of said internal combustion engine concerning this 
invention, when the degradation judging of the SOx absorbent by said degradation judging means is made to 
be performed at a stage near immediately after playback termination of a SOx absorbent, it is effective in the 
ability to raise the judgment precision of the degradation condition of a SOx absorbent. 
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♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(57) Abstract 

PROBLEM TO BE SOLVED: To execute a reviving 
process for the SOx absorbing agent at an 
appropriate time in an exhaust emission control 
device comprising an SOx absorbing agent 
upstream of an NOx catalyst 

SOLUTION: An SOx sensor 24 and an NOx catalyst 
20 are provided downstream of an SOx absorbing 
agent 17. At the time of rich spike immediately 
after reviving the SOx absorbing agent 17, the SOx 
concentration in the exhaust gas downstream of the 
SOx absorbing agent 17 is detected by the SOx 
sensor 24. Based on the size of the SOx 
concentration, the state (degree) of the thermal 
deterioration of the SOx absorbing agent 17 is 
judged so that frequency of reviving the SOx 
absorbing agent 17 is Increased according to the 
progress of the thermal deterioration. 
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<i,»B-r-casa»6. cfttofi^B^KSOx^iRSU© 
5£{b¥!J5££S!fT f 9Wfc*«t««CJ|3J3er « Ci*s 

[0 02 5] *«WK«Srtll8«H©SP«*{tat«"C 
B. Sbx©JR^JiNOx?R^Ji©PBl^e>fP^ii8§?:^ 

iK b n o xRiDtfn* £@ u -c%m#x Srift-r -»< -f 
ft*>— joicmftLxmTmfmtiw^m.zwiv , so 

OxlRi0aiI*lf*UTl»ttl»4*CctiSfa*f^*NOxaR 

iR?pjK:ss-r<fc^ccr-5c:i*>Bj«Br*s. c©<=k^>(c-r 

5i> SO x^JR^S^g^* N O x»JR?W«:i«ft ft I » 

iiK^aatft w»#s*ia!Wft < r fc«Hj«^sz:^- 

[0 026] 

20 [^©JlJfi©^] WT. *l%B^(c^i,rt^M©gp 

«*iijai©— m6©j^s8*ia 1 3&>6H7 ©laaitcsc* 

[0027]il B*»W*#H»*tS«lBiI«6ft*Piffl^V 

[0028] b 6 bmjs-t 4ttt9«yt/ 

30 -V>$>{> 1 OtC^SSft. S&^9tCB^*«RfW<- 
h 6 rt«C|^WT*^*««-r*«Rf4«S*^ 1 1 #UKD « 
WfeftTOS. 1f-i?^>^l 0B8xm^ f h 1 2fcj; 
Z?X.TyUj*-~Z\ 3^Ltl7{' ^ 1 4 tcMM 
$ft. ®^^^ M 2rt(CB^n-^ h;U^l 5*si2S$ 
ft"Ct,»S„ 

[0 02 9] — ^. Sfm^- h 8 BSFmv-xh;U K 1 6 
^/M/T S OxtRiR^J 1 7*F«3jgL,fc^-^>^l 8tC 
i^2ft, 8©fflPfflraSF«*l 9*rt-L, 

TKMSSSNOxM^ (NOxfKlKSiJ) 2 O^rrtjaLfc 
40 lJCiitSSftTI**. WT. ©iSStcMN 

Oxft4^2 0?rNOxft!l!^2 Oilg-r. C©er-^>^2 

lBgPm i g2 2^/rUT@^Uftt>V77-tcS^Sft 

[0 03 0] ^-V>^2 1©APSP2 1 aigpm^2 
2B, NOxS&£2 0*ii@-ra^'-<>'-?X i g2 6CCj;o 
raHS3ftT*3«3, A7;^f 2 6©^SPT*^-5r- 
-»i^2 l©APSi52 1 aKB. 7*3^x-£ 2 7 5C 

j: o T^F^^ftj ? ft (mfminmw$- 

m 2 8»f.ntl^. C©gf5WJ##2 8BT* 
50 ^*x-^27(Cj;^r. 01©^-C^$ft^«l:^iC 
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<Dxa^±m tct ft jijrtxtM&At* mi<Dim~c 

^ $ ft ft J; 5 K N O -MM 2 0 -© AP8fl£ KII L flo 

/w^«f2 6 ©APW*^KT*'<^*H<aB© 

[0 0 3 1 ] x>^>3> hD-Jl/ffl©m j ? L t'Jffll^--f 
h (ECU) 3 0Bf!?>A3>ea-jf*W»). 
2Tfa><*3 lKioTffiSKSflftSnyfcROM (U-F 
*>«M*y) 32. RAM (^^AT^-teX^* 
•J) 3 3. CPU (■fe>h^l/^ , 0-by^3.i» h) 3 

4. A^^-h3 5, tti^^- h 3 6 %jyrrft„ XT 

C©tttfJ«E**AD9aftB3 7*iA-bTA^^- h . 
3 5(CA^$n-2>„ 

[0 0 32 ] — 2f. S OxRiRJW 1 7 ©Tifc©Stel* 1 
9 fCtt, S Ox®HXflJ 1 7 fcttlfcSEfttf X©»flMCjfc09 
U/cffl#mjE£#S£-r£Sg-fe>-9-2 34. SOx®iR 
ft! 1 7 %HJfcgF«:tf:*©S OxMKtCttWLfctftfjWE 
ft SOx-fe>t ( S Ox?£jg&tH3M3) 2 4 WftL 
•JttttfcftT**). SS-fe>f 2 3©(HMEiSOx 
-b>-y-2 4©tH*SE^-?-tl-€ E tlAD^S3 8. 4 0 
*^0TA**-h3 5(CA2>Sftft. AA*- 

h 3 5 tc\zmm&&*m.?mt}'wx*&$L?z>m*& 

4 l*sJSR3ftTt»<5. Htfj*- h3'6MSfj£ 
TSIKttlli83 9^bt*«.^i4iJ<t»«lt 
#1 1. 7^?ii-^2 7KiiKSJhtl>S. 
[0 0 33] C©#*V <) >x>i?>t?«. 

»^c»r«iws*«FnBTAu*s»ffistia. 

TAU=TP • K 

cct, t p «a*M*4**tstra u r *j o . kizw 

JE%®.*m LX l> ft „ g#j&**4«S*fB#ia T P (S«H^ 'J 

*fB#P^TP»^A^®|icJ:0**?»n. tiMft^Q/N 
(^A^^aQ/^MlHlS^N ) fc^tftSMIPfKlfcN© 
M£fc4 UT02 tC^T«fc 5 ft v 7*<D^-C^J?)R OM 3 
2 (cflBtt $ ft T c > ft . ffiilB^ K ttttH >; > #1*1 (C 

«gg § n ft »g«i©£ttft ^wai-r ft /c*©^r* o 
r. k=i. ox&ftimr^'jy^icm^^ft^u 
■iMitmmzmthttez. cti(,cMLxK<i. o«:& 
tummy y y mKmszftzw^vmmtwm 

fflKtfc J: 0 *>A# < ft <0 . IP*by->4ftr>. K>1. 

o «cftntf«H^ y > w«c^§nsfi£»©£*Jfc 

ttliaft£llftJt<fc 0 *>/hS < ft 0 . BP% 'J^fi ft ft. 
[0 034] t©IUfc©J$S©#V 'J >x>y>Tii t 

aywfi*fiffia««i«T«*iiE»«K ©«3&s 1 . o <k o 
y ->QMtbmwi7t>ft> mmn 

M12 0 km/hfil±©5E»aiE«F«:tt»iEflHB[K© 

«*j i . o t s tix * h a + waiJWf*>n. an^^f 
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mH«Tld1tiEflHKK©ll« l . 0 J: 0 t> At? ftfil 4 
stir y ^ffl(8H:lW8P*Jm>nS J: ^tcgseeur* 
ft. 

[0035] rt«8M»rttswi\ fifft^aMssnsw 

g#S*>i«< . Lfc3&S^T3»E«|HI*©^aJ»«C4BC>r 

?«jE^KK©ffl*si. 0J;D&/J^< £ftT. y->tl 

^m*s«s«n± u #> 6 ft ft c 4 tc ft ft o 

[0 03 6 ] H3ti*R#IS33&>6Sfa3nSSFa^* 
©RSSWftJSS»©aiS*«B5W«:^uri»S. c©H*» 
io ^fc^ftJ^te. MM3fr6J#ffl$ftft#E«#X£tJ© 

*^hc. co<D&mttMmm.3Wcm&zftzm&m, 

©£j8*£b# y v z-ictez, s 4*i A L . j^JSM 3 a> 6gPtH 

sn*»«^*©ii*o J ©«[att«SM3F«i«:fitt& 
$ ft as^»©2aiufc# y - >tcft ft a 4it at ft . 

[0 0 3 7 ] tr-Zsyi?2 1 rt&CJR^SftT t>ft NOx 
fi!KS2 0«. ^iJ^tSTJUS^^S^i C©fflft±K 
Wx.to'J'jAK, th'J'jANa, U^-^AL i. -fe 
i"5AC s.'©J;^ftTJU* y#Jl. A'y-jABa. 
->'?ACa©J:'5ftT;l/*y±S. 7>£>La, 
20 h 'J 0 A Y©«fc ^ ft#±®^6 iltfn^ft < £ o 
4. fi#P t©«fc9ftS&«4#SJ#3*vCft3. «n 

t»aBJB«tvNOxtt^2 o <fc«5±aE©sf«ai8rtK: 

«M$n/cSg«*jJ;o*^4 (^b/K*) ©tb^NOxfefe 
^2 0-©^ASfm**^©^J:b4ft?Tft («T. gf« 
^jBSJtiHSffc-rft) 4. C©NOxM^2 0«. SF«^ 
m* 5 y->©4*«:liNOx^:Ki|XO. ijSAifMjyx 
*©®«jl®3&5{STT ft4©iRU/cNOx^ifemt-ftN 
Ox©«flcHiffffl*ff 

[0 038 ] ft*5. N Oxftt«2 0 <£ «3 ±»©SfSijillS 

tcti. gm^hbtt^S 3 rtSctttJSSftftzi^m©^ 
jUSJtK-HR L/. (//cihtC ©1S^(C B/NO xM^ 2 

o « nmm 3 « fc«*& s ft zmsmsoimvcifi u - > © 

4t«:«NOx?:!!aJtxL. «S^3|*J{C«*&$tlftil^ 
M# ©H3R«flt3WSTr ft4eRjRL/fcNOx*&tH-Tft 
C4(Cftft. 

[003 9 ] _LiE©N OxSi^2 0 ^^Mif«fflS§rt^ 

sa-rntf c©NO)dSiai2 otti8«K:NOxffl!Rftfflf^ 

40 T«B^ir)Siigp^4>feft 0 u^bft^p,, c©g&fifcfcts 
fiPffl»Bi4 tc^-r «fc ^ ft^ *-XAtifbnn>5feo 

4#^.6tlft„ C©^*xXA{CO(,iTjH^±(C 
fi#P t ieJzU^ y A B a ?:JH}#S tfc^^WK 4 

oT^-rft*^ ffe©s^s. TJU*y^M. r;u*y 

±S. «±S*fflC»Tfc|31«fty*xXA4ft*. 

[0 040 ] bp 5. isiLMPm#*#a>ft o u -xcftft 
4^ASMa#**©®3&^#ArMcifAU 04 
(A) tCmStiSJi^tcBBRO, *J0 1 -X«0'-©^-C 

a^p t©^mtc##-rft. -^r. asASfa^tc^r* 
so n^NOB. e^pt©ii±-corXBO'-i5)S 
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U NO, ttii, (2NO + 0, -2NO, ) . 

[0041] a^-v, M^n/cNo,©- mt. a^ 

P t ±-CgKt$*looN OxMJ&2 0 rtiCtRJRS tlXW. 
{b^y^ABaOi^Ufc**^ 04 (A) ICTjkZft 
■5 J: 5 ^ * > N O 3 " <DBX' N O xM& 2 0 K:J£ 
fSrf£. C(D<£-5«:LTNOx#NOxfci!*«2 OftCtcRiR 

£ft-s„ 

[0042] aLW»»^4»©»3R«a»*WC>RR») 
P t©ltE-CNO,#£f£;Sft. NOxM482 0©NOx 
«4KtB*a i l&«lbfcC»R'). NO,#NOxM*£2 Orttc 10 
!RiRS*i"C«iK-f*>NO,-3aJ^liRSn*. 

[0043] ctiKstur. mAmnrtx'pomm&m 

(NO a — 'NO,) (Cil#. NOxfcfei£2 0(*3®«l-f* 
>NO,-*SNO l *fcWNO©0fNOxfi4i«2 0*»&ft 

m^ft*. hps. «ASt«^*©B«iifl[*HST-r* 

<b. NOxttS«2 Oj6>e.NO>o&JS!cW3tiSC4tc&S. 

*he < ttnoatw»«^ 4>©i»R«flDW6T l . u 
**-ari*A8tsi^©y->©a^>*fi< tn«NO 20 
*tm 2 0 n ox^js&ttj 3 ft s c i i a s . 

[0044]-*, C©£#. liSSWcftl&gn?. 

* h ^ * * fc « y 9 * ic 3 n-cgf aiaastt a* * 

hc, co«. a#p t±©m^o,-^«o 2 -ijKJ^u 
c 0 0 4 5 ] ■ * sFsaanstk** ^ h -f * * fcB y » ? 

KftSi iftASKltf* *©M3R«0W«fl8K«:fiTr £ fc 
»fCNOjdW«2 03&»6NO,*3fettNO*JflcHiSn. C 30 
ONO^WtNOtt. 04 (B) {C^34i£J:5fC5fe 
JRHC. CO£Jgj£LTjg7Ci*0&6ftTN I i&-5. 
[0 04 6] BP%. MS^^OHC, CO», *' 

<b-eba&6ft, 3tt»tra*p t jt©a»RorXtto , -# 

?HKS*lTt>*ft:HC. COtfftoTOfttft COH 
C. CO«cj:orNO>*Hfll2 036»6tttHStiytNOxte 
J: O'x > b > *» 6 W $ ft /c N O x** N , (C S7C-£ L * 6 
ftS. 

[0 04 7 ] CODJ^tCLTa^P t<D«E_BCNO, 40 

^e^iNCSUtttNOiSlRfflSti. 3 fctCN^jl 
7ct>-La?>?>ft&. lfcA s ot, h-f** 
te» y » K"T £ £ SB#ra©F«3CC N O xMM 20*6N 

oxjwftttjsftse 

[0 04 8] C©±5K. SPai2&«it**y->K:aSi 
NOxtfNOxJH^OtORjRSft. m^&mtZX h A 
***t»tt>; 5»^«C-r-54NOx*JNO)dlWi2 0*»6JS 

T. ^4J^©NOx©J#W*llikTSe4:W-CSS. 50 
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[0 04 9] tC5t, C©Hit©^.^f ttmi^L/cJ: 

RfiKE£i3> rmn. 5^120 km/heihosaa 

3SB#K«^«#Sf§£8*J:b<t § ft, ig.QMffiMm.mc 

itm-snw »; - >i 3 ft $©t\ {gtp^MfsmtSEm 

#X*©NOx#NOxJ^2 0«C«JRSft. ^twife 

ns&wMiwswgiitic n o >$m 2 0 *» 6 n oxjwrhi $ 

< -€-©jl3£I^ra*sSWft«. NOx©Sfcfti • Mtc# 
RflfC-^fofc <tt*3, N Ox&t$£2 0 ©N OxCDKiRffcfri&J 

[0050KCC, C©HM5©jeJBT?tt. U 
»©«&«#fTfoftTt»a«te. BP%*(EfiM(E*tfo 

?i>*£&ccts. tm&Hcm^mm-cxm *m mm 
n) ccx h tjfcs y » ^s^©^*sfftoft* «t- 

■ S7c*tf otUS. CCDJ;^(cNOx©^Scai©fcit) 
fc, SF«SS«th <c©H»©JB»-c»S^«l©3B!!Rtb) 
#tt«W«cjg<,»«H"r ry->j <t r^^jrWtt^ h 

-5) j'*SSSK»»jj83ti*J:9«:Warraci*. « 

T©I^BJT«y-> • y .9^^^ jrMOR&flr^'. 
[00 5 1 ] «R»(C«itll (S) *J^*ftT*J 

0 . «Sft*©ifc»*«$*-r «iSO,^SO,ft t'CDJJSH 
Mb« (SOx) *HP6*ly. NOxHBK2 0ttSBR^(p 
©Cft6SOx^©JtX"r^o NOx8fe^2 0CDSOx©J|X 
^*-XA»NOx®JU>*-XA«bPlD-C*.S4#iL 
e>ft-5„ EP^> NOx©«KiR^*-XA?:giBJU/ci# 
&H*K:fi{fchKa&P t fcJcOVs'y -5 ABa4SS3 

y - >© 4 * fc «, mmo , &o , -x« o j - 

z^A^m^'x^KDsox (tf'Rtfso,) ua^p t 
©as±-c^b sntso,i^s. 

[0 05 2] S^ShfcSCtt, a^pt© 

aB-cJg{c^b$fta*5f>NOxM^2 0rt(c©^3^ 

J^-CNOxM«2 0rt«Cl£«UilEBWfiBaSO4*SfefiSr 

< . «A3f«#*©3*KJfc* y 9 ^(c UT 4>^-ft?3ft-r 
CCNOxfi4^2 0 F*3{C g|-,TU $5. B#p H T 
Sl(cmiNOxM^2 0F«g©B a S 0«©£j&e#if* 

r e i n o >m.i& 2 o (Dwmtm^-x- # 2> B a o 
■^soxl*#r*s 0 

[0 0 5 3 ] ^C-C, C©l|]5S©^*J-t:tiNOxeRJC^iJ 
2 0{cSOx*5g£AUa^«fc^fc, zJiEA-r-SI^*'X© 
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*©^?gg*m>£ttc«R»Kl//cS Ox£fetBT£S 
Ox©iK#J 1 7£. NOx©JR8iJ2 0<fc9&±iJiStClgaU 
Tl>-2>©r*&. CCSOxSMWWl 7tt. SOx©i&#J 
1 7 (cfiiEA-r *SP»//^©2*RJt3W U ->© £ # tc« S 

Oxi^cNOx^eRJix-r^.*^ i^Af sgE^tfx©^ 
j±£x h -r *t tdt » ^tc umm&mm <^sii» 

[0 0 54] Mj£UtcJ:5tC. NOxM&2 OfttSOx 
#RiR ?n^i$St fclffiKiS BaSO, $ tl, 

■€■©16*. NOxM^2 0lCffi,X-?Z8t$Z.*jX<D&Mtb 10 
£* h-f**fc«:'; ^?(cfC^SOx3!)5NOxM^2 0 
^P»Stffl§n^<^cS <> 0/c#oT. SOx?RjR^J17 
tCiftAT •£ (Dgj&bb* X h -f * £ tc it <J i * tc 
0/c£*tcSOx©Jfc8iJl 7*>6SOx#jftttJ;*tt£J:5 
fcT*fc«>K:tt, ^JRU/cSOx^^^-f'^-'^SO,'-© 

0-rsoxiRjRaoi 7fttc??:&-rs<fc5tc-rs?!>\ &s 

aSO, U <CC»«S8"C S O x&iKSiJ 1 7 tC^SET £ 

«fc5tcT£C£# i &5£fr.5„ Cft£nJtg£T5SOx 
(RiRffll 7 tLtli, 7JlS.i-frhtj;2>m&±_lcmC 20 
u. ^Fe, ?>^Mn, - ? i ©J; -5 

#1, th^ANa. ?^>TifcJ:D ;i Jf l ?ALi 
*6j»*tifciI>«C < £ fe— o£JgJ#0/cS OxBRJDtfFJ 1 
7«rffll^C£^-C^^ 0 

[0 0 5 5 ] C<DSOx(RJRSPJ l 7W, SOx©i&SiJl 
7 iCiiSAT -SgMR** X CD^ib* 5 »;->©£# tCgNHtf 
X^OSOj^SOx^JR^Jl 7©«EX?»^tS*ioo5t 
^-r^>SO, 2 -©^-CSOx?RJR^Jl 7ft(C5KiR3n. 
^t^TSOxSRiRSiJl 7rttCt£f&§n-5.„ C©*i^. S 
OxJftJDOWl 7©t§{*±tca&P t, A7i?^APd, 30 
a^ARh©5^©C>T4a*>£:igJ33#T:te< iSO 
1 *5so J '-©fca^Pt, ^7^APd, ni?>5A 

Rh±tc©*ua< ^< brso 2 «^^3f-> 

SO 4 J '©^-CSOx0RJ|x^iJl 7rt(CPRJR§tia< 
lfc*5ot> SO^KiR^rlSl-r-SfcdtJtCtiSOxSRjR 

jwi 7©s^±cca^p t . /^y-jAPd, n^A 
r h ©nr na**;*** $ -a- c t *m t u t> . 

[0 05 6 ] C©SOx©Hxj?J1 7£NOxft4$i2 0©_h 
SS«cl2g-r & £ . SO xBRiR^J 1 7 KifcAT 
©£$.!£;# V - > tc Jft £ £ 8» # ^^©SO^SOxSR 40 
iRgiJl 7{C©JR$n> LfcjtfoT. T&ic©NOxMJ®2 
0iCttSOx*Wl£:£'ft< Jft9, NOxft&i&2 0 "C«gf 

#© n o x©^#s©jk § ft & C £ Z> o 

[0 05 7] BU^L/cJ; 5 KS OxRiRffll 1 7 tc 

wsl $ n s o xitmm 4 * > s o 4 1 - <omv s o m®. 

M 1 7 tcS£ift iri^*>, t**£j£tttttB-c«t« 
SBaSO.iftotW. C/c*Sor. SOxgWJrU 
7 tefaAT Zminrf x<D^Mtbttx h 4=¥ttcit 'J ? * 
tCttoTlBRiftSdJfiTr S£ S Ox©i{X?PI 1 7 tCKJR 

$n-ci^sox*isox®nx^ji 7^e,ifgtcfitHi§n so 
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SC£tcfd:-5„ 

[0058] £ C S OxtRJRSiJ 1 7 ttgf«#x© 

htte»), c©^^btcj:^r;A©J:^^iim^DS 
C £ -3 fc„ ^-©^ 1 ©3H^«, S Ox©JjXSiJ 1 7 
©SOx&ffiiCM-r-2.Fp1gir*-5„ SOxflKUXSU 7K!» 

# (»srn«. ^^b©g^^$t»£#) «c». s 

tc. NOxMi«2 O^^NOx^&Ui^-a-S/cSXctf ^ 'J 

ffl% W~C it SO x®iR?PJ 1 7 ^ S O x^gt ffi $ #1 aft t i C 
£^?liSbTC^„ 

[0 05 9 ] S Ox©itX^J 1 7 ©'^{b 

^jttf-r-stcu/cj&^r (^3"ra£> m&ito)w& 

A#<Jft-5tCL/c^or) . SOx®HXSiJl 7fCX b4 

^SOx^iC^Jl 7^6SOx*^ffl$n-SJ:^tc/«c^ 0 
C©££iCSOxtRJ|Xj?Jl 7*i6ISffi$n-SS 
Ox©S«. il^b©jltf *5MtftC U/c*^ TA^ < Jft 

[0 06 0] S Ox©J|X$iJ 1 7 ©flte&fbK: <fc -5-c 

m.cz>m2<ummt, soyw®&m.icM-tz>mm-c& 

K) . SO x«RJ|X^J 1 7 ©SSfeSfbtfiWrr -Stc L/c^ o 
SOx«RiRffJl 7*5©iRpJ#g3ftSOxe. Ep-feSOx 
utlK. ^-©fcfc. SO xtRjR^J 1 7 
©JfcSWbWttfTft KUc7>otSO xSftllX^J 1 7 ©# 
^^Pfe, M^Mm.^< l/tl^/iUi, SOx 
©JRSIJ 1 7 ©S^IBICC^toJSc < ft *) . N OxMI«2 0 
J&J S Ox&ST ^ ^tl*5* -5. . 
[0 06 1 ] C©^te©?f^-C«. SOx®iR 

ffl i 7 ©s^tc - > • 'j i> 3-z*4 1> mwicmf L 

fci£^©^l|5IS©'; v***4 Ztefic, SOx®HX^J 
1 7©Ui**X©SOxrSS ; irSOx-fe>-^2 4tC«J;- 3 -C^ 
fflL/> ^m$n/cSOx?^CS-3C*-CSOxlKl[xMl 7 

mn^x s ommi 1 7©n^«g^^E-rScfc^tc 
Ufco i^. c©HJg©^tc*jt,^r«. soxsriKSiji 
7©B4.$l^©^Mti. S0x«iBSWl 7©»iNF»W> 

s*^ £*ii3rf ^ £ t ©*ij^a*g i^c^so x® Jixsga© 

BBE*SE!S iT4 C £ tc «fc 0 
[0 06 2 ] WT. CtitCO(,iTI$^T-5„ ST, SO 

xpruxsij i 7 ©n^Matco^r siH^-r s ox©j|xgij 
1 7 ©w &mmt, e c u 3 o x >y >©aii«s8 

©MS*^6 SOmmi 1 7 tC^JR$tl/cS Ox»5:S# 

u -e©s#ffi3&^*s^br*5i,^csox®j|x^atc 

»L./c£fr£-TS. CCT, ll*I^H*>5*>©flsa£J» 
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t tt. & s o xtRjR^s« . s o mtiim 1 1 v>m&< b©ts 

[0063 ] ECU30it SOxtRjR^Jl 7©S^B# 
£ £ «J£T £. £ . S Oxfttiffll 17*^SO x£& 

ws-e&if4«m*ii(T-r4. s o^mmi 1 7 ©s£ 

*m*£tr-r*«:lSU ECU3 0W. &RI@i£ifcN£ 
«HfiWQ/N*6*©l^®«MjaE«a8%!pJWb. * 
tc y jSS-te >U 2 3 TlftttJ b/c-e-©B$©gm#X*&g£ 

s o x®iR^j 1 7 ©gg £ u r ftffl u r . mmm&tm 10 

£ S OxSMX#J 1 7 ©fiK«:S-3"#jK»Sfb#til>& < * 

i>®mmic s o x*&ffiT * £ x h w + 1 it » y 9 
ftto^vmmmmzmmv. mm l tc^mit^mm 
jjxzmm Ltcwmmmtcv s o>®.i&ffl 1 7 c 

£tcj;i3lltf-r^o 

[ 0 0 6 4 ) g fc, S Ox©JRg"J 1 7 frh S Ox3rfiSctH3 

#-s(c». soxRicowi 7©aia*Bfsaa'is (Wit 

«. 5 5 0" C ) «±©iSS(CT c i 
froTteD, ECU3 0«, SOxSRJKSUl 7©#£#L 
SUtf*. ®m©#-©tt«fcoTgMa#xSfi©2B&aHJiSJ 20 
*tf S OxRjD&Q l 7 ©»K*firBBiJfsaBI£ (fit 

t> cft*sox»itifflft4t>5.> «±K«i»r*. 

[0 0 6 5 ] S OxQ&UxgiJ 1 7 ©H^B#(CS Ox®JRS"J 1 

5 ) (cttS OxfMXSI 1 7?!»6j5&tij$*a/c^«©S Ox# 

•>?--e$>2>tceb. Ctl?:NOx«!i2 0K:«El/rfcflt 
gMS,#©SOxttNOxftfe«2 0tC©HX$tl{C< < , ^e© 

nox««2ok:£<« 

Ttt. SO xSftiKSU 1 7 ©If flM&SB* «C s o mm® 1 7 
#> 6 tScW Sti/cSO x# N O xM3£ 2 0 <c% A"T -5 ©=&P1 
±T Ztctbic^ SO xCRiR^J 1 7 ©«&*KIB^c ttSi 

[0 0 6 6 ] ift£T£>£. #Mn#XtfJ©NOx£NOxM 
$2 0-C8xKWLS7n^kTS/cJ*CC^l:b©U-> • 
U » **<rf-f *Wffll*J«T UT(,>-5££fc:tt, 

#2 l ccfcc>r^r-^-rJ;^^>'^>'^W{ig 

JCfiM*£*l. OfciioT, C©£t(C»SOx©JR^Jl 
73^6^aU/cS^^«NOxft^2 OKSAti. 40 
-g-U-C. P»//X«ti©SOx»SOx»iDar!ll 7KHRIRS 
ft. g^**X*©NOx©**5NOxfel>^2 0T-©&tti3 

nr. S7c?#Kb;*ftSc£K:£t£ 0 

[0 067]^ SOxSRiR^Jl 7*>6SOx£JfcfcB 
■T^#£*. SP^SOxfiRJRffJl 7©s^s*ntf-r 

-5£#{c«. ^mtmmitv~y ■ y jf^^^w 

fc<fc <p S Ox®HX^J 1 7 frhVm l/fc»£8P«ttN OxM 50 
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OfcJtfo.T. NOx«ii2 0*iW^P»*©SOx«c«fc^ 

r s ox^«-r ^©^{^(cpijh-r c £ s „ 

«. gfSW/* *©SOxttj#m#x*©* 
jBSHC. co«:<fc-oTjl7c-eb«>e>ft. SO.i&ot 
Sfctusfts. 

[0068 ]^ SOx©JK8U 7©S4Mi*# 

±-r-<# £ *«ctt. £j»tbiwap#x h -r+*fc« y 9 
y -> • 'j v t>fflmcm<ow7L%in. 
mmic, msmw&2 s-#tu ^^masfr 6s 1 (cfc 

[0 0 6 9 ] s ox©Hx8ij i 7on^mm^picit, mm 

2M*l;fl»6*«&HC. CO*Jj;J>*NOx*5gfai$n.5 
sox®j|x^Ji 7«H7ct§14 ; &Wbrc^©T?c:n 

6*MHC. COfc^C/NOxJiSOxKiK^Jl 7 icisl* 

C, CO*5j:0'NOx7&iAM*CC&ttS$n-SJRn*^j: 

[0 07 0 ] ^[tC. S Ox©iK#J 1 7 ©l^^t©t^SI© 
«£#JBtC oi ^ T ^, . IS 5 tt. SO xtRiD?#J 1 7 
Ki*A-r*gf»#*©£«SJt («T> AifxgMittfo 
T) £. SOx®4X^Jl 7^6filtilL/fcgfm**X©SOx 

?hk («t. tB**xsoxr^£^-r) ©— «*^-ria 

[0 0 7 1 ] ^©HtCfcl^-r. A^2Mj^.i:t?:';-> • 
U ?^>»W^$iJfflIUTl<^£#(CNOxM^2 0tC*j 
C^TNOx©5RStta^?fton. A**^^Mtb?:]S®X h 
0 T I ^ £ # K S Ox©HX3iJ 1 7 ©S^*iff 
ft. C©04-Ctt. y-> - y 9 f-X'WrHmiC 
fct^Ttt. mtt6 0 km/h-C©^3l^tTTy->« 

mimMmffl* 2 ®mmt Lxctiz&Kicm*) jg-r . 

SOxSRiRSiJl 7©S£8afflmJSjl!RitS* h-f 

*wh»£ ^-©ffi^ratty -> • y » t>m 
©©b^f© y yf-xj-tj ?Mmt$r$£ 0 &+#&cfit,>B# 

PbI W^.tt^ 1B#P^£UTI,^„ 
[0 07 2] ^-LT. SOx©lKSU 7 f>m^itLX^ 

tt^m^icte. A*'x^tb^y-> • y 
$iJWU-ci^rsox®iD^Ji 7(cy s^^^jobh 
a 7s &mx vxh. s^r*5fcfcso xtM^j 1 7 

*>6SOx#]&l±}3ft.5C£#&< > SOxgRJlXSiJl 7© 

'#mw&mm$ -ca**x s ox?^tttttt«©t^i g .*sM 

[0 0 7 3 ] LfrLKiVh. SOxSRiR^Jl 7©^-fb 

*m*icmnLT< -5£. A^^Mtb^y-> • y 
^x^v pmwlx^-c s Ox®nx^J i 7 &c y v ^X^^ 

* ©J#m#* * 3 2Ji£A U/c £ # tC . S Ox® MM 1 7 * 
6SOx3&ijgtlii3nSJ:-5{cfd:0. •€•©$§*, SOx^g 
trPftU/^^'J ^^^^V^B#fc|5]»!LrsOx®Hx^j 
l 7 fthi&m-f *>&'ifctj;z >0 
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[0 074] CCT\ ffi#;*SOx?£^B. SOxKHX^J 

•j. $/c &y y^x^*i^t^£aj#*soxj£ 
bmxiz. s ox®hx?pj 1 7 *m£.Ltcm.m<Dm i ms 

©y ?^xA^B#KSOxHz>-y-2 4KJ;r>-c&tiJl, 
/cttitfX S Ox?£g© f - i?I*6SO xSRJR^J 1 7 ©g& 

[0 07 5 ] S Ox®iR^J 1 7 ©f&3$it£>t*;J!££¥i|^-r 10 
-2>8#»|^: r S OxeRTO 1 7 £?f£L;fcil:*£©Sf? 1 IhIS 
©y v**>U *B#j il/fcSSB^ilD s 
Ox®HXSiJ 1 7 ©T?£itf£B. S Ox®iRffl 1 7 (C©iR$ 

nn^soxa:*5Si*rii>^<. soxB£fcffi$ft{c< 

^tt-rf*^. Lfc^ot, SOx^iRffJl 7©^{t 

[0 07 6]fc/ct. SO xRJRffJ 1 7 ©Jtft5Sfb©tttt 
**!SErai^t8«:-3l»TB. SOxKHX^Jl 7©W^* 20 
7a««:jttl»i^JW3W>f * lA>i 1» j^-J* 
Lfe r s OxSR)R?PJ 1 7 *MOfcil[«©» 1 i@© y 

-c. «*.«:. rsoxiRJix^ji 7^w^u/c 

ffc) J i-r^CifepJ^-C^-S,, SOxKUxSn 
7*B&LfciI»*»6»*.T#nlelB~S! <n + a) HI 
S©y ? XmV i'eOfH^ S OxSSO f - ?ffl?r 
¥*3 U *©Wti^*^t>Tj»3Wb©tt***lJ£"r 4. 

ciknjfrg-e**. 30 

[0 0 7 7 ] ^©cfc 5«C LT&bfcfBtfX S Ox?£g 
©f-^ffi(C»-5t,»f, ECU 3 0B. ^*ROM3 2 
iC&fcZtlX^Zm&itmfe-? > 7'&0MU-C. SOx 

[0 07 8 ]I6«, -y -7<D—ffl*mLX 

*j<3. C©#JrB. f-^ffldp*50^dp<dl©£# 

«c»«^<t©tieMfcw^^n (li) -v&ztmnis. 

t- d p# d i£ d p< d 2© i * fc B&s£{b©lfe<?&&* 
U*OU2 (L2) -C&SiMU f-i'|tdp35Sd2^ 
dp<d3CDi#K««l3l5<b©««35*U^I/3 (L3) t? 40 
* 4 i mm U f - * |t d p*5 d p^ d 3© i £ (C (2M£ 
{b©tt«**U^Jl/4 (L4) -c*5t^-rs. ft. C 
Ct, b-i'Idii, dl<d2<d3<d4-C*4„ 
[0 07 9 ] -eL/T, ^^©U^Jl/SCC. SO 

x?RiRSiJl 7©B£l$&iCjtUfc;fr5a>©4^Sjeift 
£SOx®lR!gSC£:iS^LT:te< 0 CWtfiJrB. U"< 
/H (Ll) ©SOx©J|3£g*BCl, b-^;U2 (L2)© 
SOxtRjR^*BC2, U-^;U3 (L3) ©S OxBRJRgS 
BC3. U-<;1>4 <L4) ©SOx®itx^»BC4(c^or 
C»*. 188. CCt, SOxSRlR^SCB. Cl>C2>C3 50 
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>C4r&9. m#it<Dl"<->l'L&±.&Z>t l CLtcW-i 

-r. sox©iRS*cB/h§ <s^snr(,^„ 
[ o o 8 o ] lx. ^m<DS oymw.Mn£.&ic$m 

ftB SO x®JRS*^M-a-T, J»5Wb©U"<>l'**gE*> 

/cSOx®HX^fitc^M-T.S 0 BPfc. f&5$<b©U-Ol>L 
#±#o jfcil? (CBS Ox^iRSa^^S < 
[0 0 8 1 ] U y^*^-* *©gEm#*#SOx 

SRUXSU1 7K^Abfci#KSOx3RJKj?Jl 7*>6S5tffl 
§ti-5SOx«BSOx©J|x^Jl 7©S&ifcHfl«&s* 

. S OxCRjfeSU 1 7 ©fiRaWK t»B#©2f# S Ox^fifcffi 
?niC^i^> 0 tl^ 0 tCX. SOx^JlxSiJl 

7 ©ssic ct o xm~£it<D u^mmicmM&tk 

«fc 5 (.CiTZtctblC. S Ox&JlxjW 1 7 ©*Sg£Bf^©i& 

{b*U^v * y&ftf&L ROM3 2 (CiBtt? -i±r*j.< . 
[0 08 2] C©«^, SOx®JK^SCl. C2, C3. 

C4tc-o^-rBi'©^^b^Mv *>i5i omt 
b© u a ^^^f st/to Are &5f-^id 

1 d2, d3, d4©[S/cW^?Sffi^(©^^b#iJ^vv 
^CC^S-a-^J:^^^.., t«|^B. 4 5 0- C?:^ 
trSK^©^-fb*l^v^ 7*cc*i^4 d2& 1 ppmi 
5 5 0" C 4£tffifly«©flte&fb*l5£ v ^Kte W -5 d 
2* 2 ppmi U 7 0 0' C 'Sr^tfSS^Olfe^b^'V 
ZTtCtsV Z> d 2?r 5 ppmi T < 
[0 0 8 3 ] 2ac. S7?:#ffi0r. C©H*fe©^tC 

- KJECU3 0©ROM3 2 K:IHtSLT*>«3 . 70- 
+ _ h©^f5 7*«:*5W-S^SIB^TECU 3 0© 
CPU 3 4tcJ:-?TS!??;*ft-5>„ 

ju - > {3»f ss^Ffflff «c3(EfT ?ns. 

[0 084]<^f^l0l>S1*, ECU 3 0B. 

-^'ioi tcfc^r. ^©x>ix> i ©aewss 

*>e>SOx5£»lX8iJl 7(C©iR$n6SOxM^r#HiL. S 
Ox©^JW££&Sf£*>63i£S-THcS Ox^iR^J 1 7 
®Jlx $ nfc S O x®iR**S#T 4 . 
[0 0 8 5] <XTvV\ 0 2>^CC, ECU30B, 
^f?7'102 JCjt*. S Ox®iR^J 1 7 ©W£B£g8#. 
5*>*«£r*. BP%. ^f^l0 2-ceW0fcSO 
x®iRS*3«SS*i-C* 5SO xCRJR^Stc^ U T t, > S W 
^(CB. ECU 3 0B. S Ox©!fcS!j 1 7 ©W£B#gl§-C 
3b&tm'K.lsX7>J-v7l 0 3K:ii*-. Xf^lOl 
t*HJ WcSO x^JlxSA 5 S Ox®iR^fi^^ l^j: l=> 

[0086] <Xf ^7'1 0 3>Xf^7'l 0 3 (Cfct,> 
T. ECU 3 0B. SOxRJB8W?l3yW»*$tff-$-3. 
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[0 087]-eit, ECU3 0K SOx©Jtx8ffl£ 
•09P ^Hf SBfF^^tf L /c £ # K S OxR4Bttlf£til&|l£ 

0Jc8MiSJ:5(cJ»fll*»#2 8*9J*)«Ar. 10 
7* 1 0 4 (cjttr. 

[0 08 8] <Xf 04>ECU30[i, Xf? 
7"1 0 4iCfcl.iT> SOx-fe>iJ-2 4K:<fc-?TSOx8RJK 
#JW£S?£©fli 1 @S© 'J v ?m<DBirtX S O 

K J: ,tS OxRJDCffl»fi*fctii-r*. 
[0089] <Xf57'105>^(C > ECU301J, 
7 7* 1 0 5 (Cjl» % S Ox©JC$?J 1 7 ©ff£B#8W» 

**3W?3&»*«5Ef*. »ifi-r*4. ECUSOit X 20 
©SOx©4x3iJl 7©^{t©^^i'©U^I/{C*5 

**fljer s. $ 6tc, to© s ox©ir^j i 7 ©M& 
<t© t"< w@© s o xg^ffw^atcTO u fc* 
3efb©u^4SCto^"ci»**»5*»*wrr«. 
[0090] it, ^mttm-cm^ito u^jwm 

to'-3rt»<cc>*B^«n*» x?-v7i o 5tc*jt,>-c, so 

[0 09 1 ]<X7-r7'10 6 >— # v ^HffiESftfc 
ITXr-^'l 0 6CCji*. ECU30«, S 

«, xr- » 7' 1 0 2 tcfcuraasa© s oxrjrsb* 40 
wjeaeni s oxtwi 1 7 ©w£B$wa»5*»*j*ii 

J&SftSC £«:£■&. cntCctO, SOxfl&iD3U7© 
«B&{fc©«MbWit!f l/fci#tctt. SOxfflUDSWl 7© 

If £mt&& < & S C £ tc *c •& „ 

[0 092] C©SUfi©J^»tC*Jt»T E C U 3 0 &C<fc & 

-a©M#«ra©^ %xf-»yio5 *»f -r-sapfl- 
b. s ox*jrjw i 7 ©3Wb©««*«3er **<t«e 

S O x®iRSiJ 1 7 ©«£$fg£^Hir SS^fl^ 
jg#®4t»^C43&J-C#S. 50 
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[0093] C©<fc 5 C©H*t©0J8tC<ktitf. S 
Ox^JR^Jl 7©^{fc©ttS8CCj5i;TSOxKiRJWl 7 
©W£*U*«OW S ©T . SO xSKxlX^iJ 1 7 ©S£# 
amttBfiHfcHtfStiSJ: 5 «:«:•). NOxM*£2 OAs 

sox&s^s©£iiiiicffl±t-£c £#-?#*>„ -e© 
tgAi. No>di«i2o©NOjiww*iinciiii>«aiKii 

[0094] mfDmmmm) m^tcmm<Dmm-c 

£ f * - -tz jux > i? > ocatfgr & c £.#t? # 
2>ci«^ji&t?*?) 0 f r ^— fe*ji/x>^>©ia^«. ^ 

ft£©T\ 3i^©^Wai5t^B-C«SOx®JRSiJl 7fc 
<tO ; NOx«|2 OtC^* £&»#*©£««£«## 
GC U ->-C*.0 . S OxfcJ;tfNOx©®MxW:fTfc>ft£ & 
©©. S OxfcJcO'N Ox©fetU^f*3n^ C £«?&£*& 

[0 0 9 5 ] #V 'J >i>^>©il-^fCB, bu^ 

«U 7?-tCT-Sc:iCCj;0 SOx^JlX^Jl 7*J<tO'NOx 

«U7^{CL, SOx®iRSiJl 7-^NOxM^2 OiCtRtR 
3 ntUI. S O x-^N Ox^rfetiJ $ C t *5T'^ -5*^ 
f 5 ^— Jf;I/X>2x>©t&#{C«, 

9?«c-r-5ij|IS«l©B8«:ilE*s#fe 

[0 09 6 ] tfc*5oT, ^HJ^-5=^--fe';Ui>Sx> 
*W4*jl8«|-r*©itM!ltc. Stc^J (^i^.«^-C*S 

i»-c»1Sirt Cc»^l"J«*tT-5> C t tc J; -^T 4>"5j#g-C* 
•5U SOx^JR^Jl 7©±iitE©gfmaS§F t 3 

icS7C^J?:«^-r C £ CC J: T pJIBr * -5« 
[0 0 9 7 ] ft, f^-fjH>i?>-C*-pt*)iM 

tiS^S (ffii, EGRgl) Siiri^^fctt, 
SPJHS»ai3?/X *^«JC*Bjte35{c*A"r ^> C £ 4C J: 

£*inJtg-C*^ 0 
[0 0 9 8 ] 

[#&bj©#js] ^wK«srt«M8yw©sp»«Kbsai{c 
s2tim\?zmf8.*fx<o£Mtk& >;->©£ t s o 

x*KJRbi3^-rsSF*^©IWR«flC5W5C»i*«:!R 
HxtfcSOx*]Km-r-SSOx5RJlx?fiJ£, <P)HfrlBSO 
xfiRiR^JJ; 0 ^T8fe©BufSgfMjiSS(ci2g§ HWLKf ?> 
$m 13* <D2Mtb& <;->©£ * CC N O x£ KJR L A 
•T & St ©!«Ri*K*i{£C » £ # (C b /c N O x<& 
&ai-r^NOx®JR^i£, HUl2NOx©JD«iJ«:feW 
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6 S O xSrSfctH § S O x©HX#J £H £ $ If < 

SC*5tt£j#Stf7*©S Ox?^€r^Hi-r S S Oxr^^ttl 
*8 £ . < ^) 8WB S OxJftSSftHi^KTMftffl U fcSBR 
^X(DS Ox?&g&c3-3t,>TiiufBS OxtRiRftJE^b©!* 

•*«sr**<bwe«4. ( H ) mv£imm&®. io 
k <t o jpce ? n/c s o mwftioiZitcitmitfc c -cm 

©W ^*aiE«c«*8«:SlfTr* c ■£ «fc 5 tcft 

0. -€-OM^. NOx©JRffJ#SOx*£#TS©£5ifltC 

Hult * c i -c * a i t » 5 «n wa*3&s* § n * . 

[0 099 ] *I^K«*l58Ert*R«RI©Sf»j* 
(c^f-r^Jr^tcbfcW^icti. SOx®iiXSiJ©^b« 20 

im 1 ] *»wcc«si*iji8«M©sfaHWksaE©— * 
J6©j&as©s»«tasiat?a 5. 

[02] S*j^f4«*tB#P^©v-^O-F!l^T0-C* 
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[03] «a*>6SPW3tl«Sf«l^iti©5|5«HC. 

cofeJ:DflBR©iftfl[*«ii8WK:^-r«iigr*4. 
[04] PRMiiTnM N O xfcl$l© N O xSRft UJ ftffl £tfc 
BJ-r-5/c26©0-ca-5> = 

[05] MEMk©^tt(C«stt 6 S Ox®iD^ijai*'^ 
S Qx«US©gHb©— F!i£^T0-C&£„ 
[06] fflB3tlk©£S<C*C* &f&s£<bffi£-7 7 
— W^TEIT**. 

[07] mumM<oim<D s o x®nx^jii^toa»f 
3 mm. 

4 

1 1 mmmmfr 

16,22 gist© (p^asg) 

17 SOx©J&3iJ 

2 0 ©j^MTcMNOxM^ (NOxtRUXSiJ) 

2 3 iae-fe>-9- 

24 SOx-fe>lMSOx?£g#;m3MS) 

2 6 /-W^*© 

28 lemtemft 

3 0 ECU 
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